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Tne Truth About the 
Kmazing F-111-from the 
Men Who Fly Them 
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Why You Need 
Antifreeze 
ls Summer! 


F What Science Says About POT—a non- 
7^ cop, non-hippie report on marijuana 


CAMPING SPECIAL: How to Pick a 
Camper, What's New in Recreation 
Vehicles, Tents Get Bigger and 
Better, and much, much, more 


fully brewed for 


t care 
beer bite." This 
The beer that made Milwaukee famous. 


Schlitz is mos 


g Quality never comes easy 


IS 


a 


thout " 


Ww 


and aroma 


] 


smoothness, gusto 


tz. 


pure beer.This is Schl 


This is the new Norelco 
Tripleheader Speedshaver®35T, 
1968 model. 

When tested in an inde- 
pendent lab, this Norelco shaved 
as close or even closer than a 
leading stainless steel blade, in 
two out of three shaves. It's the 
closest, fastest Norelco ever. 

We used to say we dared 
to match shaves with a blade. 

Now we dare any blade to 
match shaves with a Norelco! 


Let them try to match our 
18 rotary blades that won't nick 
or pinch. 
Orourthreefamousfloating 
Microgroove'" heads that swing 
into every curve of your face. 
Let any other shaver try to 
match all these Norelcofeatures: 
pop-up trimmer, 110/220 volt- 
age selector, snap-open clean- 
ing, coil cord, on/off switch. 
And for a close shave with 
or without a cord, the Norelco Re- 


Now we dare 
any blade to match shave 


chargeable Tripleheader 45CT. 
Over three weeks of shaves on a 
single charge. Nearly twice the 
Shaves per charge of any other 
rechargeable. Any wonder we 
dare anyone to — 

come as close? 
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© 1968 North American Fhilips Company, Inc., 100 East 42nd Street, New York, N. Y. 10017. 
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HIGHLIGHTS OF THIS ISSUE: 
The Truth About the Amazing F-111 BY KEN GILMORE pace e: 


A success? Or a multibillion-dollar fiasco? A PS reporter talks to the men who fly the con- 
troversial swing-wing plane, now in combat in Vietnam. 


How to Drive the Turnpikes . . . and Stay Out of Trouble pace ee 


Taking a long trip? Experts tell you how to avoid breakdown on the superhighway. 


| 
h About Pot BY ROBERT GANNON pace 76 < 


A candid look at what science says about marijuana—a non-cop, non-hippie report. 


Vacationing Outdoors SPECIAL SECTION STARTS ON PAGE 130 | 
Campers and outdoor equipment—here's a roundup of the big news for '68. 

Why Your Car Needs Antifreeze in Summer pace 174 €: 
Plain water in your radiator? Watch out! Your engine may overheat in hot weather. 

COVER PAINTING BY BOB McCALL 1 


CARS AND DRIVING HOME AND SHOP 
52 What's New for Your Car low to Give Cement a Fine Finish 
66 How to Drive the Turnpikes...and 154 3 Unusual Projects for Your Home 
Stay Out of Trouble : — Wall: to-Wall Carpeting | 
70 Can a Turbine Win at Indy in '68? 158 Fish Gotta Fly in Easy-to-Make Mobile 
80 The Norbye/Dunne Report: — 160 Reclinin hair Adjusts for Comfort 
Intermediate Wagons Do Full-Size Jobs card —Now Handier Than Ever 
92 Renault Builds a New Kind of Family Car 169 Working with Wedges 
SCIENCE AND INVENTIONS 182 Now, It's Brushless Paintbrushes 
74 The Fake Tropical Paradise That Hides 184 New Yard Tools 
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Highlights n the $14.95 book: 133 Ford's Goldline Plastic Camper 
| 136 New Comfort for Campers - 
THE CODEBREAKERS 142 Bigger, Colorful Tents 
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crets behind the news: the Pueblo incident, 147 Camp Stoves for Hun Outdoorsmen 
lost H-bombs, Vietnam flare-ups. PAGE 111 
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61 The Truth About the Amazing F-111 
by the Men Who Fly Them BOATS AND’ BOATING 
94 World's Biggest Plane Is Colossal 100 Build a Towboat for Solo Skiing 
96 Dr. von Braun: Moon-Exploring Vehicles 104 A Day with That Versatile 55 ^ 
Our Astronauts Will Drive and Fly 107 What's New in Boatin 
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COMING NEXT MONTH 


e First Look at the '69 Cars—PS auto editors 
take the wraps off some next-year's models. 

e “2001: A Space Odyssey’’—the how-they-did- 
it story of the most spectacular science-fiction 
movie ever filmed. 


e Physical-Fitness Secrets That Built a New 
"Yaz"—the easy-to-follow routines that helped 
Carl Yastrzemski win the American League's 
Most Valuable Player Award for 1967. 


e Norbye/Dunne Report—the VW and its rivals: 

Ford Cortina, Fiat 124, Opel Kadett, Renault 10, 

and Simca 1000. 

e 20th Birthday of the Transistor—how a paper 

clip and germanium changed the world. 

e Sedan Racing—sporty cars competing on road 

circuits is America's hottest new thrill. 

. * Plus valuable Home and Shop features, in- 
cluding: The Beauty of Prefinished Plywood Pan- 

eling, New Model-Plane Kits—All Fun and No 

Work, Build the Versa-Cat, a do-everything boat 

(with blueprint), Continuous-Feed Paint Roller, 

3 Projects to Improve Your Home, and more. 


AUTO UPKEEP 


Your Car in Tune: 
ow to Aim Headlights 


174 Why Your Car Needs Antifreeze 
in Simma 


176 Gus Goes for a Little Spin 
180 Hints from the Model Garage 


PHOTOGRAPHY 


PICTURE NEWS 


69 Here's an Automatic Flycaster 
129 Now: Split-Level Transports 


SHORT CUTS AND TIPS 
54 Make Your Own Flashlights 
58 Fast Way to Hang a Dutch Door 


EVERY MONTH 
14 “Say, Smokey—’’ 
22 Science Newsfront 
32 Wordless Workshop 
48 Detroit Report 
165 Shop Talk 


Mechanics and Handicraft ® Popular Science ® Printed In U.S.A. 24 


© 


A hit on camping trips 
...0r even indoors at 
home. Plink all day for 
a few pennies with in- 
expensive B-Bs. Get up 
to 150 shots from 12- 
gram CO» Jett cylinder. 
How about power and 
accuracy? The only 
thing you'll miss is the 


gunsmoke! 


> Daisy 


| DAISY/ HEDDON, ROGERS, ARKANSAS 72756 


DIVISION VICTOR COMPTOMETER CORPORATION 


NEW Semi-auto CO2300 
Rifle, about $29.95; 
CO2200 Pistol, about 
$22.95. . . write for 
free catalog. 
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BEITER 


the uncommon motor oil 

100% Pure Pennsylvania + ZDP 

for the hottest cars going, or coming 
Exceeds all car makers’ latest specifications 


Send 10€ and self-addressed, @ //] 8 ze HEAD | 


stamped envelope. 


Wolf's Head Oil Refining Co., 
Dept. PS, Oil City, Pa. 16301 
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This Free sample 


lesson can start you 
on a high-pay career as £ 


ACCOUNTANT, 


You can learn in your spare time at home 


HE demand for trained Accountants far exceeds the 
i pesi available. Salaries keep going higher, pro- 
motions come faster. Why remain in a dull job with in- 
sufficient pay when you can qualify easily — in your 
spare time — for the big rewards which are being offered 
today by the Accounting profession? 


To prove this to yourself, send for the interesting sam- 
ple lesson which demonstrates the remarkable LaSalle 
method of home training. This lesson is yours free of 
cost or obligation. It will show you how you are guided 
step by step through actual Accounting work, how you 
learn by doing, how thoroughly you are prepared for 
every Accounting task you will be called upon to handl: 
in the business world. 


No previous experience required 


LaSalle's distinguished faculty of expert Accountan'. 
and CPA instructors starts you right at the beginni:. 
then supervises, corrects and grades your work all tl. 
way — right up to training you to take a Certified Publ. 
Accountant examination, if this is your eventual goal. 

You train in your spare time — at your own pace — 
without losing a single day from your present job. The 
cost of instruction is remarkably low. 


Which of today's many Accounting 
positions do you want? 


Regardless of your present job — if you want to become 
a professional Accountant, Controller, Auditor, Income 
Tax Specialist, Government Accountant, or Public Ac- 
countant, LaSalle has the exact plan to prepare you 
rapidly and inexpensively. 

For over half a century, LaSalle has been a world 
leader in business education. It has provided training 
at home to more than 1,000,000 ambitious men and 
women. That is why a LaSalle diploma in Accounting 
is a credential respected by employers. See for yourself. 
Mail the coupon now for your free sample lesson and a 
copy of the booklet “Opportunities in Accounting.” 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 South Dearborn, Chicago, Illinois 60605 


SAMPLE LESSON 


This same lesson ^ 
has helped thousands ` 
get started in one 
‘of the world's best-paid | 
professions. Its simplicity £55 
will surprise you. Try . 25554 
, it, enjoy it, without 
obligation. Æ 


Am E 
Lir Taco o tal 
ec n n 


Opportun ities in 
ACCOUNTING 


es 
THEE un ee Ta. 
B. 
Mam 


valuable 
booklet also 
FREE 


"My income has increased overt 
$100 a month since I began taking 
your course. I recommend it highly 
to anyone.'" 

—W. G. Hensley, Memphis, Tenn. 


"My salary has more than dou- 
bled since enrolling with LaSalle 
and due to my fine training, my sal- 
ary is still growing."—William T. 
Black, Canoga Park, Calif. 

“As a direct result of my LaSalle 
studies, my salary has increased 
400", since I first began my LaSalle 
success building program.” 
—Rudolf Urbatis, Port Chester, N.Y. 


".aSalle graduates report 
up to 56% increase in 
pay within one year 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 South Dearborn, Dept. 77-154, Chicago, Illinois 60605 


Please send me, free of cost or obligation, 
your sample lesson and illustrated booklet 
"Opportunities in Accounting." 
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PS Readers 
Talk Back 


Import-car fans strike back 


In March “Readers Talk Back,” R. W. 
Rees says he was upset with Auto Editor 
Jan Norbye, and that PS is published for 
Americans—an irrefutable fact. But I have 
always thought PS was published for the 
minority of Americans who demand more 
from their cars than a fancy name, an in- 


L 
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4: pF DAL 
T è 
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satiable appetite for gas, and planned obso- 
lescence. There are few cars as soundly en- 
gineered as the Mercedes, Porsche, and 
Rolls-Royce, which set the standards for 
the auto industry. These cars are expensive, 
but you can't buy eclairs at doughnut 
prices. 

The Norbye/Dunne report is the work of 
the most unbiased, objective, and truly ana- 
lytical auto-testing team in America today. 
Norbye can’t help it if he has an ability 
to recognize quality workmanship and engi- 
neering. 

DONALD L. SOUDER, Boiling Springs, Pa. 


i 
n 


VR 
^ 


. . . I fully agree with Rees about Norbye's 
foreign-car bias. Why not put in a plug for 
American-built cars? In encouraging our cit- 
izens to buy foreign cars, Norbye is help- 
ing to disrupt our largest industry. 

PAUL R. FREIBURGER, Los Angeles. 


... When Detroit starts to build a vehicle 
for the same price that will perform and 
handle with economy equal to the various 
foreign cars I have owned, then I will con- 
sider buying American. I'm just as patriotic 
as the next man, but when did Detroit make 
an auto that will always give the owner over 
27 m.p.g.? 

PETER C. LEAR, Center Sandwich, N.H. 


. . For their size, weight, and power, 
American cars are the best value in the 
world. But when you step back and look 
beyond the sculpturing, chrome, and gad- 
getry, they are all practically indistinguish- 
able. And who needs the annual Septem- 
ber instant-obsolescence game? 

P. E. vAN LEEUWEN, Huntsville, Ala. 
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Score on eyebar bridges? 

“Our Worst Bridge Disaster” [Mar.] 
was of great interest. I have heard that St. 
Mary’s Bridge over the Ohio is the only eye- 
bar suspension type still standing. Your 
article says that “with the sole exception 
[of St. Mary's] you'll never encounter 
another bridge like Silver Bridge." Does this 
mean that of the five eyebar suspension 
bridges built, the St. Mary's Bridge is the 
only one still standing? If so when did the 
others collapse? 

RICHARD L. BLAUSER, St. Marys, W. Va. 


The St. Mary's Bridge is the only eyebar 
suspension bridge left in the U.S. The for- 
eign eyebar bridges mentioned in the article 
are still standing. 


... We are inviting more bridge tragedies. 
You can feel a bridge sag as vehicles pile up 
for a red light. Traffic lights should be at 
bridge entrances only. Many bridges now 
have their exits blocked with lights. Relocat- . 
ing these lights would be a simple change for 
gaining safety. 

ToM FUSCALDO, Paterson, N.J. 


We help with midget yard dozer 


Last year [May '67], you published ‘‘Midg- 
et Yard-Dozer You Can Build." I was half 
finished with mine when your article ap- 
peared and your pictures were a lot of help 
in the final assembly. Here's how the fin- 


design and the hydraulic system is made of 
Ford power-steering parts. 
WILLIAM K. WILSON, Piqua, Ohio. 


Query about deep-diving lab 


I read your fascinating article on the 
“Deep Diving ‘Lab’ " [Mar.] by Dr. Jacques 
Piccard. One point dealt with the possible 
emergency surfacing of this remarkable un- 
derwater craft by the metering out of five 
tons of BB shot, held in tubs on the sides 
of the sub, through electromagnetic valves. 
Is it not possible that the BB shot could, if 
brought into contact with salt water for the 
shortest period of time, oxidize to the point 

Continued 


Accredited member, 


Mr. 
Miss 
Mrs. 


Address 


National Home Study Council. 


Convenient payment plans. 


City 


Special rates to members 


of the U. S. Armed Forces. 


ARCHITECTURE and 

BUILDING TRADES 

O Air Conditioning Maint. 

O Architecture | 

O Arch. Drawing & Design 

(3 Building Contractor 

O Carpenter-Builder 

C] Carpentry & Millwork 

O Heating 
with Drawing 

O House Planning, Int. Design 

O Plumbing 

O Reading Arch. Blueprints 

O Refrigeration 

ART and DESIGN 

CO Commercial Art 

O Interior Decorating 

O Sign Painting & Design 

LI 2 uot & Painting 

AUTOMOTIVE 

O Auto Mechanic-Technician 

O Electrical Technician 


Air Conditioning 


Occupation 


[3 Engine Tune-Up 

C Transmission Specialist 
BUSINESS 

-; Accounting (U.S. or Can.) 
Li Advertising 

0D Business Administration 
|] Canadian Business Courses 
[ ] Creative Salesmanship 

| | Gen'| Accounting 

0 Industrial Psychology 

|] Managing a Small Store 
|! Personnel — Lab. Rel'ns 

[ j Practical Accounting 

O Public Accounting 

O Purchasing Agent 


C: Secretary, Professional 
O Stenographe (O Typist 


O Supervision 

U Traffic Management 
CHEM. ENGINEERING 
(5 CHEMICAL ENGINEERING 
. ; Chem. Lab. Technician 
Li Gen'l Chemistry 

i| Petroleum 

r1 Plastics Technician 

Lı Pulp & Paper Making 
CIVIL ENGINEERING 
Ci CIVIL ENGINEERING 
C Construction Eng. Tech. 
C] Highway Eng. Tech. 

O Sewer Plant Operator 
C] Structural Eng. Tech. 
[] Surve HE Mapping 
COMPUTERS 

O COBOL Programming 
O Computer Programming 
(3 Fortran Programming 
[] Programming the 360 
Lj Programming the 1401 


_Employed by. 


DRAFTING 
C: Architectural 

: Blueprint Reading 
; Design Drafting 
; Electrical and Electronic 
! Mechanical 
| ! Structural 
ELEC. ENGINEERING 
[ ELEC. ENGINEERING 
Ci Appliance Servicing 
O Electrical Blueprints 
[] Elec. Eng. Technician 
[5 Ind. Elect. Technician 
C Motor Repairman 
C Practical Electrician 
[] Practical Lineman 
ELECTRONICS 


“iimm 


O Electronics Fundamentals 


[5 Electronics Technician 
O General Electronics 
C] Industrial Electronics 
Lj Telephony 


State 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


(In Hawaii: P.O. Box 418, Honolulu. Canadian residents mail to Scranton address— further service handled by ICS Canadian Ltd.) 


Dept. E6252D,Scranton,Pa.18515 


I'm interested in a program of independent study. Send me your free catalog for the opportunity field checked 
below. Also, your booklet on the principles of success, and manual illustrating the ICS instruction method. 


Age — 
— ip Code... _ D EE 
_ Working Hours. ... A.M. to .—P.M 
ENGINEERING C. Tool & Die Maker 
(Professional Review) T Welding, Gas & Electric 
|. Chemical Civil MECH. ENGINEERING 
Electrical _; Industrial MECH. ENGINEERING 


[| Mechanical 

HIGH SCHOOL 

| | High School Business 

O High School (Canadian) 

C High School General 

O High School Math. 

O High School Secretarial 

Li College Preparatory 

Lj Preparatory Course for 
High School 
Equivalency Test 


LANGUAGES . 
O French [] German 
[3 Italian C Spanish 


MACH. SHOP PRACTICE 


O MACH. SHOP PRACTICE 


O Maintenance Mechanic 
O Reading Shop Prints 


Aircraft Mechanic 
! Industrial Engineering 
` Industrial Instrumentation 
Machine Design 
~ Quality Control 
| Tool Design 
POWER ENGINEERING 
C Power Plant Eng n'r'ng 
C: Steam Engineering 
TV-RADIO 
O Color TV Servicing 
[5 Radiotelephone License 
[: TV & Radio Servicing 
MISCELLANEOUS 
O Textile 
O Other (Please specify) 
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PS Readers Talk Back 
[Continued] 
that they would become a solidly welded 
mass and therefore could not flow through 
| the valves? 
C. D. Hopwoon-JONEs, Verdun, Can. 


The Lazy Pipe 
Tobacco 


The shot is oil-coated so oxygen doesn’t 
| get at it in salt water. Piccard has tested 
the system for over a year in salt water. 


— P Likes PS projects 
Thanks to POPULAR SCIENCE over the 
past 15 years, I’ve found many ideas and 
suggestions for projects and home repairs. 
One I built is “Secret Cupboards I Have 
Known" [Feb. '67)]. I used the desk idea : 
to build a desk-cabinet for my daughter's 
room. This fold-down desk with a picture on 
the door is very practical. Thanks again for 
your monthly idea magazine. 
WILL HEAGY, Rockville, Md. 
Space-age machining EDM 
Your article “EDM: Space-Age Machin- ^ 
ing in Your Home Shop" [Mar.] was very 
interesting and I would like to carry out : 
some experiments. But your article doesn't 
make clear where you mount the work. 
RALPH JOHNSON, San Francisco. 


TOOL-FEEDER JAW, 


HOLD- ums 
! bm Km METAL 
vp J BLOCKS 


Bond Street is for the man who gets 
a lot out of pipe smoking. He likes to 
stretch out the pleasure with a pipeful 
that lasts him awhile. Bond Street does, 
because it’s a combination of plugs and 
flakes, for smooth and steady burning. 
Just to give you an idea: you can 
watch about half of an old Charlie 
Chan movie on one filling of Bond 
Street. You'll be quite happy v mii the 
good Bond Street €— 
flavor (and unless 
you're alone, some- 
one will surely say 
something nice ¥¢ 
about the aroma). # . 


The sketch above shows how to hold down 
your work on EDM machines. J 


. The fumes from EDM are a serious 4 
health hazard. They will irritate the worker's 
| nasal linings. 


LESTER E. KEENEY, Fairborn, Ohio 


No dangerous fumes are generated from 
EDM. You may be confusing the process 
| with electrochemical machining (ECM), 
| which does give off dangerous fumes. 


. .. There's an error in the pictorial wir- 
ing diagram for the EDM machine. The... 
negative side of capacitor C2 is connected to 
| the negative side of capacitor C1. The sche- 
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Lights easy— 
takes its own 
good time about — M 


Ex o 


a 
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This is not the DieHard you 
a have been reading about. 

(The most powerful car | 

battery of its size in America.) 

This one is even more 
powerful and you can see 
through it. With a battery 
this good we have nothing 
to hide. 

The DieHard began with a 
thin-walled case. For more 

room inside. We started 
out by putting in higher 
plates, and more acid. 

Now we've found we can 
make the plate wider as 
well as higher. 

At first glance a few 
square inches may not look 

‘like much. But this is a 78 
plate battery. So when you 
add it all up you get an 

extra 680 

square inches 
of plate area 
in contact 

with the . 

battery acid. 

And that 
produces a lot of extra 
power. 

This is no ordinary 
advertising claim. We 
aren't giving you an inch 
and calling it a mile. 

We are giving you 35% 
more usable starting power 
-than the best battery of its size 

made by anyone else in 


)-rhe high, wide plate 


the business. 

Try that out 
on a balky 
engine some 
morning 
and see 
what we mean. 

If you want to thank 
something, thank | . 
polypropylene. This weird 
sounding plastic is one of 
the leading miracle 
materials in an age of _ 
miracle materials. Even with 
5096 thinner walls, it Is 
far stronger than the old 
black battery case ever was. 

At zero degrees, it is 60% 
stronger. At normal room 
temperature, it is six times 
stronger. And after exposure 
to 200 degrees (check 
the temperature under your 
hood on a hot day) itis a 
fantastic forty times 
stronger than the old-type 
black rubber battery case. 

So we did something else 
to the new DieHard. 

To make sure you know 

you're getting the strongest 

battery case there is—the 
olypropylene case— we 

x it the — color of 
olypropylene. . 

à A handsome off-white. 

A sort of milky color you 

can see through. If you look 

close you can see the plates. 


Thinner but stronger. 


Size for size, this new, more powerful Sears DieHard gives you 35% 
more usable starting power than the best battery anyone else makes. 


And the acid. You can 
also see when your battery 
needs water. 

There are over 2500 
places you can buy the 
DieHard. They're all Sears, 
Roebuck and Co. stores. 
You can Charge It on your 
Sears Revolving Charge. 

So why nurse an old 
battery along until it lets 
you down miles from home ? 
Get the DieHard. It will 
probably be the last battery 
you have to buy as long as 
you own your present car. 
The Sears 5-year guarantee: 
"Free replacement within 90 
days of purchase if battery 
proves defective. After 90 
days we replace the battery, 
if defective, and charge 
you only for the period of 
ownership, based on the 
regular price less trade-in 
at the time of return, 
prorated over number of 
months of guarantee." 


The DieHard 

America's most powerful 
car battery 

Sold only at Sears. $29.95 with trade-in. 


ALLSTATE 
Youcan'tdobetterthan Sears. 


The DieHard is so new it's available in Group 24 only. This size fits most Chevrolets, Chryslers, Dodges, Plymouths, Studebakers, many 
Oldsmobiles and Pontiacs, all Ramblers and Willys. Soon it will be available in all popular sizes. Sears carries a complete line of other fine 


batteries as well, in a wide range of prices. 


- UNIQUE, USEFUL TOOLS 


GER 000 ee D$ © A. VERSATILE HOLDER— positions 
um "M: "&w» Objects at just-right angle, 6 ball 
2. cw fmm ^ Joints for complete flexibility. 
ue Mp oem Menem O Leaves hands free for tough glue- 
pH S87 CÍR coss c F ing, soldering, etc. Nickel plated. 
Goss: AES es  Crossbar 54%” long. Painted, heavy 


base, $5.50 ppd. 
clamps !0¢ each. 


Replacement 


B. CARBIDE HACKSAW BLADE— 
Super-hard round blade cuts virtu- 
ally all those hard materials regu- 
lar blades won't—in any direction, 
straight or curved. Easily handles 
Inconel, hardened stainless stcel, 
titanium, glass, Refrasil, Mela- 
mine, firebrick, marble, carbon 
henolics, tile, etc. Blade reverses 
or double life. 12” blade fits any 
cancer’ hacksaw frame. $2.20 
ea. ppd. 


C. INTERNAL PIPE WRENCH— 
Real trouble saver—tightens or re- 
moves closest nipples, fittings, 
broken pire. Knurled eccentric 
cam locks inside pipe wall for 
positive damage 


6 or more, $1.90 ea.) 


grip. Can't 
chrome plating, threads or walls. 
Made of tough alloy steel — 
hardened for bite, long life. 
344" to 334” long. Set of 4 
wrenches for 93g", M2”, ui 
pipe. $10.65 ppd. 


D. MAGNETIZER - DEMAGNE- 
TIZER — Quickly demagnetizes 
watches; watch, clock and instru- 
ment parts; screwdrivers, tweez- 
ers, taps, reamers and other small 
tools. Magnetizes—screwdrivers, 
wrenches, other tools for holding 
screws, nuts, etc.—Jjust as easily. 
Coil opening 255" x l'". For 
110-120 volts AC only. $8.75 
ppd. 
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E. SMALL ADJUSTABLE SAW — Precision Jewelers Saw ideal for 
miniature work and hard-to-reach places. Adjusts to any angle 
and desired tension. Blade won't creep. Cuts steel, metals, wood, 
plastics. Chrome plated. Takes 234" to 6" blade. $4.80 ppd. 
(With 12 extra blades $5.30) 


peu mam " m 


E on ue | 
F. GENUINE DIAMOND GLASS CUTTER—Now you can easily cut 
any glass or mirror up to V3" thick. Requires little skill. Head 
swivels or locks rigid. Outlasts dozens of ordinary cutters. $4.90 
ppd. (2 for $9.30) 
We ship same day, MONEY-BACK GUARANTEE 
FULLY ILLUSTRATED CATALOG 256 (Free with order) 


nicae 


5822-A River Road, 


Worthington,Mass.01098 
F3A r3BR r4f r3Dn r3E r4FE | a, 25 
| OA CB O16 OD OE OF O athos | 
ENCLOSED FIND Cash, Check, M.0. | 
- Name Í 
| Address i 
| city a= | 
| State ip | 
| y^ 522. tiver Roa 
| APDDESÍOIIE. wei, Waso | 
l Please rush items illustrated above j 
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PS Readers Talk Back 
[Continued] 

matic diagram shows lamp B inserted be- 
tween capacitors C2 and Cl. A contradiction 
is quite evident here, but the schematic dia- 
gram is electrically correct and is the proper 
diagram to follow. 

GARY WEGNER, Oshkosh, Wis. 


The schematic diagram is correct and so | 
is the pictorial diagram. The wires leading 
from the negative side of each capacitor are 
not connected together but to opposite termi- 
nals of lamp B. 


Looking backward 


In "Id Like to See 
Them Make" [Jan.], 
you show Stephen P. 
Haney's desired gad- 
get—a device for regis- 
tering each digit you 
dial on a phone. You 
should read your back 
issues once in a while 
—they're great! You 
showed such a device 
in April, 1931. 

EDWARD R. FARBER 
Delafield, Wis. 


PS solves a pressing problem | 


I have for many years thought of building | 
an arbor press, but was not sure of what 
type of ram to use. Your article *How to 
Make an Arbor Press" [Feb.] solved my 
problem. I changed the design some to save | 
material. By using four-inch channel iron 
on the sides, I eliminated the two pieces | 
of 14-by-114-inch strap iron and the weld- 
ing. I also turned over the two bottom 
pieces of angle iron and put the flat side 
against the bench. This gave much more 
support and makes the press steadier. 

MANFORD S. DENNY, Denver, Colo. 


We made a wrong chess move 


I found the chess-table plans [“A Home- 
Shop Test of Irradiated Wood," Mar.] 
very interesting and I intend to make one. 
You made one error, though. In chess, each 
player should have a light square on his 
lower right (the position of the rook on the 
right). 

STUART GOLDBERG, Framingham, Mass. 


The plans are right, but the pieces in the 
photo were set in the wrong squares by our 
non-chess-playing photographer. | 


Want to get something off your chest? 
Write "Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


TOM McCAHILL SAYS: 


“The appliance repair field 


is so uncrowded 


it’s almost lonely!” 


Someone once said that if you build a better mousetrap, 
the world will beat a path to your door. In the home 
appliance business, a lot of enterprising companies 
have gotten rich peddling a list of handy electrical 
gadgets for the home longer than Wilt Chamberlain's 
arm. The trouble is, the dozen or more appliances in the 
average American home can go on the fritz, and men 
with the proper training to do repairs are as scarce as 
knee-length skirts on teen-agers. 

Good Appliance Repairmen are a rare breed these days. 
Those with a little ambition are booked so solidly you 
can wait days to get somebody to fix a balky refrig- 
erator or cantankerous toaster. Sometime, you have to 
settle for a bum job from a guy who had no business 
calling himself an Appliance Repairman in the first 
place. 

This brings me to my point. If you want to make money 
in a field that's begging for trained technicians, there's 
a fine, low-cost home-study plan available that teaches 
you how to handle every type of Appliance repair in 
detail—including refrigeration, air conditioners, and 
even small gas engines. This course was prepared by 
the instructors at National Radio Institute. This is the 
oldest and largest home-study school in the Electronics/ 
Electrical fields with more than fifty years' experience 
training men like yourself for new careers or spare-time 
or full-time businesses of their own. 

A few years ago, NRI recognized the increasing de- 
mand for trained Appliance Repairmen. They set about 
preparing well-illustrated, easy-to-understand lessons 
that teach you how to repair home, commercial and 
farm Appliances. NRI even added a professional Ap- 
pliance Tester that’s included in their low tuition. 
With the Tester and a few basic tools you probably 
already have, you’re equipped to service most Electrical 
Appliances. If you aren't making as much as $4 to $6 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 


3939 Wisconsin Avenue, Washington, D.C. 20016 
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APPROVED UNDER NEW GI BILL 601-058 l 

If you served since January 31, 1955 | 

or are in service, check GI line below. | 

| 

| 

EENS FANA A ER VH L AA EEE REE PEE AL ETE | 
| 

mc | 
| 

HUE SOOO ENN lc Decani RECO ———— | 
| 

- 


an hour in spare time fixing Appliances for friends and 
neighbors within a few months after enrolling, my name 
isnt McCahill. 


The reason Im no doubting Thomas, is because the 
staff at NRI is composed of experienced instructors 
who guide you through the course with more personal 
attention than you'd get in many classrooms. With the 
kind of help they give a student and the kind of course 
they have, you can be the man in demand in this field— 
even if you've never tried to rewire a plug, or got fed 
up with school at the 9th grade. 


The best advice I can give you is to clip the coupon 
below and send for the NRI Appliance Training Cata- 
log. It's free, and there's no obligation. NRI doesn't 
employ salesmen, so nobody will be knocking at your 
door. All it will cost you is a postage stamp. Take it 
from Uncle Tom, the Appliance Repair field needs 
good men. Now. 


TOM McCAHILL 


— — — — — — — — mibipum qM quat sm putt i t n m n 


LI Check for facts on new GI Bill. 
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AGILE, 
NWERSATILK, 
REPUTABLE, 
j AND 
p ENION ABLE. 
POWERFUL, 


For the average man 
with a medium size lot. 
, Spring mounted seat 


PEACEMAKER 

Designed to keep 
peace in the family 
and the neighborhood, 
Quiet as a church 


mo e. Front wheel 
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Military specialties range from Heli- 
copter Pilot to Microwave Radio Tech- 
nician. There are over 300 courses of 
training you can choose from in the 
Army. And, if you qualify, your choice 
is guaranteed before you enlist. 


Army Opportunities PS 5-68 
Dept. 200 
Hampton, Va. 23369 


Please send me your free 40-page book- 
let. | understand there’s no obligation 
attached to this request. 

You'll get the best training in the 
world in your specialty. You'll be do- 
ing something you like, in an outfit you 
can be proud of. There's no better way 
to become highly skilled. No better 
way to fulfill your military obligation. 


Tee Y; 


Address 


bl aL o 


Your future, your decision... State — ip Code... 


choose ARMY. EAR t Or E 
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most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
Please print your name 


the end of the column. 
and address. 


4Say, Smokey-" 


A clinic on cars by America's 


€. 6 06 9 9 O O O6 G O OG O9 O O O O GO O DO O O 9? OG OG O O O O GO OB GO B B O à à B D B B B DO O OB B O B GO B B B B GO OB O O GO B B 5B O GO 


"I am in the middle of an argument on 
tire balancing. One mechanic says that you 
must use dynamic balancing on a stationary 
machine only, and another says a portable 
dynamic balancer is better. A third says 
bubble-balancing is the only way to go. 
What do you say?" 

MAURICE Hart, Encino, Calif. 


I do it still another way. I check the tire 
and wheel for trueness. Remember that you 
can balance even a square wheel, but it 
wouldn’t ride very well. I use a tire-true- 
ing machine, then bubble-balance, and then 
put the wheel on the car and finish the 
balancing. Spinning the wheel on the car also 
catches any misalignment in brake-drum 
mounting. 


"I would like to put either magnesium or 
chrome wheels on 8.25-by-14 tires. My deal- 
er wouldn't sell them to me when I bought 
the car, explaining that they were very hard 
to balance. There are conflicting stories— 
what's the truth?" 

DONALD BERG, Unionville, Conn. 


A good brand of magnesium or chromed- 
steel wheel is not hard to balance if you 
take it to a shop with the proper equipment. 
Be careful to pick a good brand of wheel, 
though. There's a lot of junk on the market. 
Here are three good manufacturers, and 
I'm sure there are others: Hurst, Mickey 
Thompson, and American. 


"I am six feet, three inches tall, and with 
the seat as far back as it will go, I can't get 
my foot flat on the brake pedal of my 1967 
Fairlane wagon. When I bring my leg up to 
press on the brake, my knee hits the steer- 
ing whéel. I have to angle my foot to get 
it on the pedal until it is partly depressed. 
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The Ford dealer says he can't help me... 


What can I do?" 
CHARLES KOEHLER, Brooklyn, N. Y. 


You certainly can get your seat reposi- 
tioned farther back, or down. Or you can 
lower the pedal. Lowering the pedal gets 
pretty complicated. Giving it a lower init- 
ial setting, you have to speed up the linkage 
proportionately so that you gain the same 
master-cylinder travel. Remember, too, that 
if you lower the pedal, it will require more 
pressure to get the necessary brake-line 
pressure. 


"The electric windshield wipers on my 
'65 Pontiac Tempest, uith only 17,800 miles 
on it, won't turn off. Local dealers say I 
need a new unit at $35 plus labor. The 


A 


switch checks out all right. What could be : 


wrong? Could I convert to vacuum type?” 
LEON J. ZALENSKI, Endwell, N. Y. 


Taking your last question first, stay with 


A 


the electric type. The vacuum type of wip- © 


er not only is out of date, it's not as good. 
Find an automotive electrician who knows 
what he is doing, and have him reexamine 


the switch, and fix it or replace it. Your ^ 


motor unit is okay or it wouldn't run at all. 


"When my 1966 Fury with the 318-inch 
engine sits all night and is cold, she fires on 
one turn of the starter. When she's warm, 
it takes 10 or 12 turns to start. I'm a sales- 
man and keep the car checked as per war- 


LE 


ranty. My garage put in a new carburetor ,. 


kit and new points, and checked the plugs. 
Still there's no improvement." 
PETE CAMPBELL, Petoskey, Mich. 


i| 


Assuming your carburetor is all right, the + 


only thing your engine needs on warm starts 
Continued 
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When we say “rugged-ier,’’ we mean Atlas Plycron* 
—The Round Tire—has a more rugged construc- 
tion. It has a long-wearing tread that rolls at least 
3,000 miles further than tires that come on most 
new cars. Once again, road tests against complete 
sets of tires for new 1968 cars proved it. 

Another reason Atlas Plycron tires can go the 
extra distance: the tread is made of tough, long- 
lasting rubber compounds. That’s why we say it’s 


ATLAS 


j tread-ier,” too. It has a unique "- designed 
to put more rubber on the road. And Atlas Plycron 

s *ply-ier." Its rugged tread is backed by all the 
strength of four full plies. 

Talk about safety? We really put Atlas Plycron 
tires to the test! Fifty-four different ways. So you 
can be sure. 

Get Atlas Plycron tires and start thousands of 
miles ahead! 


Tires - Batteries - Accessories 
Sold at over 50,000 leading service stations 


"V TRADE-MARKS "'ATLAS'* in REG. U.S. PAT. OFF. (D 1968 ATLAS SUPPLY CO, 
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BUY FAMOUS PRESTONE JET WAX... 
aKODAK'S uc; 
INSTAMATIC 


CAMERA KIT WITH KODAK COLOR FILM 
+1588 VALUEDNLY (995 


om d 


B uawur r 


...AND YOU GET 
YOUR:9:5BACK? 


Here's Why: We're so anxious for you to see how amazing 
"Prestone" JET WAX easily gives your car a long lasting, 
deep diamond finish that we're making you this spectacular 
offer . . . Kodak's famous Hawkeye Instamatic Camera Kit 
with Kodak Color Film (12 exposures), Camera, “Eveready” 
Batteries, Flash Cube and Carry Strap. 

Here's How: 1. Send in sales slip from purchase of 
"Prestone" JET WAX (liquid or paste) 
along with coupon below. 2. Enclose 
check or money order for $9.95 which 
| refunded when you have had 5 
rolls of color film processed at low, 
direct-by-mail prices. 3. With each 
processing, you get a roll of Kodak 
Color Film. You pay only $4.25 for the 
processing and this includes the color 
film. You will also receive a validated 
voucher. 4. When prints from 5th roll 
are returned, you'll have 5 vouchers. Re- 
turn them and we'll refund your $9.95. 
(You have 2 years to collect them.) 


CLIP HERE 


| PRESTONE’ JET WAX CAR POLISH —LIQUID OR PASTE 
FILL OUT THIS COUPON NOW ! 
MAILTO: MONEY BACK CAMERA OFFER ] 
P. O. BOX 35534 ! 
MINNEAPOLIS, MINN. 55460 ] 


Enclosed is sales slip from Prestone JET WAX purchase and 
check or money order for $9.95, payable to Money Back Camera 
Otter. Please send Kodak's Hawkeye Instamatic Camera Kit. 


NAME 

STREET | 7 * 
CHIENS STATE ‘ZIP CODE =.) 
"U.S. Postal regulations require use of Zip Code. Void where prohibited by law, 
Coupon must be mailed before Dec. 31, 1968. PS 


“Prestone’’ is a registered trade mark of UNION CARBIDE CORPORATION It) lela 
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| switch, or wiring. 


"Say, Smokey—”’ 
[Continued] 


is fire at the right time and enough of it. 
Have the coil output checked when the car 
is hot. I believe you'll find it low because 
the primary voltage is low for a hot-start 
condition. Usually this is because of heat 
that has built up in the starter, starter 
This robs the ignition 
system of power. Even the coil and conden- 
ser could be involved. A good ignition man 
can correct all this. You can get some ad- 
ditional voltage by using series-gap spark 
plugs. 


“Ive had one of those toilet-paper filters 
in my MG for 8,000 miles, changing it every . 
1,000 miles. Should I change the oil soon— 
or do as some suggest, and never change it 
at all? I'm getting worried about possible 


| acid buildup.” 


Dick OTTO, Costa Mesa, Calif. 
Change your oil every 2-3,000 miles. Pay ^ 


. no attention to the oil-never-wears-out boys. 


"My 1966 Pontiac GTO with a four-barrel : 
carburetor has knocked severely and skipped 
ever since its first 2,500 miles. When I get 
it tuned, the knock disappears for up to 
1,500 miles. No abnormal carbon buildup 
was noted when the heads were pulled at 
22,000 miles. What's a cure?" 

BAXTER SIMPSON JR., Camden, S. C. 


Only three things could cause your knock: 
1) excessive compression, 2) ignition timing 
too advanced, 3) fuel not up to compression 
requirements. A compression check should 
be made by an expert mechanic. The timing 
can be checked easily with the Sun Distribu- 
tor Analyzer. You can experiment with the 
fuel until you find a brand and rating that 
match your engine. 


“What about the device known as an in- 
stant vehicle stabilizer that fits under the 
rear bumper? It costs $120 plus installa- 
tion. The theory sounds fine, but if it's so 
good, why don't race drivers use them, and 
Detroit, too?" 

D. Kerru McE troy, Bronxville, N. Y. 


On a road car, the device can be pretty 
good. I tried the idea out on a race car in 
the early Fifties. It just ended up as extra 
weight. I could feel it come into play as the 
car weight shifted on turns, but the ball 
game was over while I still needed stabiliz- 
ing—the device quit too soon. Detroit? You 
answered your own question when you 
mentioned the price. The manufacturers 
don't like to add things that cost a lot of 
money—and vehicle stabilizers costing $120, . 
plus installation, fall in this category. 

Continued 
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How would you 
like to be the guy who 


bought the last car 
you traded in? 


And yours might have been in 
pretty good shape compared with 
a lot of them. Most people don't 
trade a car in until something seri- 
OUS goes wrong. 

Of course, used car dealers 
usually take care of something like 
that in one way or another. One 
way is to fix it. That's what Volks- 
wagen dealers do. And you can be 
sure they do it very well because 
they guarantee their used cars. 

The Volkswagen used car guar- 
antee covers everything that makes 
the car tick. Engine. Transmission. 
Rear axle. Front axle assemblies. 
Brake system. Electrical equipment. 
For 30 days or 1,000 miles lwhich- 
ever comes first), a VW dealer will 
repair or replace anything t that 
goes wrong in any of these , 
areas. At absolutely no cost | 
to you. | 

You're covered during 
the period when anything | 
wrong with the car usually | 

shows up. That gives you | 


something important that you don't 
always get with a used car. 

Peace of mind. 

We hope that's worth something 
to you, because it's going to cost 
you a few dollars more. Not much, 
considering how much money a 
VW dealer puts into every car he 
puts a guarantee sticker on. 

The car gets inspected and 
tested. Then everything that needs 
fixing gets fixed. Very carefully, 
since every dealer knows that any- 
thing that goes out a little wrong 
will come back very wrong. 

If you're thinking "that's all very 
nice but | don't want to buy a used 
Volkswagen," don't go away. To 
sell a Volkswagen, a VW dealer 
usually has to buy something else. 
So he probably has what- 
| ever kind of used Something 
Else you're looking for. 

Try him. He might give 
| you a much better buy ona 
| Something Else than a Some- 


EJ! thing Else Dealer. 


Look for this sticker and you won't get stuck. 


@VOLKSWAGEN OF AMERICA, INC, 


oave up to $200 or 


T" 
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3 SUPREME MODEL 
e BY COMFY-KIT 


Now Comfy-Kit introduces a brand new unit that takes 
up no usable interior space —the Supreme. Sleek design 
actually enhances the appearance of your car. You get 
famous Comfy-Kit dependability and performance plus 
trim good looks that rivals any type of air conditioner 
on the market — all for just $165. 
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STANDARD 


Comfy-Kit has been proven to be such a 
great value that demand has increased 
to such an extent we have increased 
capacity this year by 3,000 units. This 
means we can lower the price to just 
$138 on the Standard — and $148 on 
the Super Air. That's a full $5.00 reduc- 
tion on each. 


And that's just part of the Comfy-Kit 
story for '68. Performance of these finely 
engineered units is unsurpassed. Cool- 
ing power exceeds that of other units 
costing two or three times the price of 
Comfy-Kit. And when you trade cars — 
it's easy to switch your unit to your new 
car — again saving you big money! 


Installation is simple — a matter of 
about four to six hours. That's like being 
paid up to $50 an hour for your time. 


Enclosed is $138* for Standard Unit. 

Enclosed is $148* for Super Unit. 

Enclosed is $165* for Supreme Unit. 
Enclosed is $30 deposit on a Super 
Standard [] Supreme Unit. | will pay the 
balance, plus C.O.D. charges when delivered. 
Enclosed is $8.00 deposit for a set of four 
tools, which will be returned to me when I 
return the tools. 

1 would like to see the instruction book before 
lI order. | enclose $1.00 for the instruction 
book only. | understand this will apply on any 
future Comfy-Kit order. 

| would like information on a Comfy-Kit deal- 
ership. 
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SUPER AIR 


QUICK 'N EASY TO INSTALL 


You just install the condenser in front 
of your radiator with universal mounting 
brackets. Evaporator case sets under the 
dash, and is mounted with supplied 
hanger brackets. A few bolts are needed 
to install the compressor. Connect the 
hoses which are sized to insure correct 
fitting. Hook-up the mounting receiver- 
drier assembly, charge with supplied 
Freon and you've got the “coolest” car 
in town. Everything you'll need is fur- 
nished — including the loan of special 
tools if you need them. 


Let someone else pay the big prices 
for auto air conditioning. You'll have a 
better unit — and save lots of money to 
boot! Mail in the coupon today, and 
enjoy comfortable, windows-up driving 
this summer! 


N d m e "apad ed prr SSS PSE Ee 


PAUOUOIESS s i as rs N 


Ciocan ye (Osis: ZI. 
MU CAT 1S Diosnin (year)................ (model) 
Engine displacement.................... Horsepower........ 
Power Steering....... PNE yes....... e no 
Floor shift....................Steering column shift.......... 
SMOS pump... aoc HOS ncn -NO 


*plus state tax where applicable 
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CUMFY-HATIE. P. O. Box 8585, Dept. P. S. 5 e Dallas, Texas 75216 


SHOOT A STAPLE 


WHEREVER YOU'D EINE A NAIL! 


Heavy Duty 
STAPLE 
GUN ` 

or 


stare /Y/ 
pt Vo 


^ i 
CEILTILE 


(rmm STAPLE 
for tacking window 
screening, shelf papers, 


All-steel construction, lasting chrome 
tinish— built to last a lifetime. 
List $12.95. Other models from $5.95. 


closet linings, window | | 


shades, draperies, etc. 


" STAPLE 


J for fastening light | 


insulation, roofing papers, 


electrical wires, weather- | 


156)" STAPLE 


for tacking light up- 
holstery, leatherettes, cor- 
nices, quilting for closets, 
wall decorations, etc. 


||" STAPLE 


|for tacking under- 


layments for carpets, porch 


screening, felt stripping, 
canvas, fiberglass, etc. 


lathing, cornerite, wire ho E 


fencing, roof coverings, in- 
sulation board, etc. 


Ceiltile 
stapleV—especially made 


for safe, secure installa- 
lion of ceiling tile. 


TRY IT-SEE FOR YOURSELF! 


ARROW FASTENER COMPAN Y. Inc. 
Saddle Brook, New Jersey 07663 
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"Say, Smokey-—"' 
[Continued] 


“The steering on my ‘65 Chevy SS, with 
52,000 miles, has deteriorated to the point 
where it’s difficult to keep the car on the 
road. It follows small ruts in paved roads, 
and pulls sharply in dips. I installed medi- 
um-duty, double-action shocks, aligned the 
front end, and had the ball joints checked. 
GM replaced the idler arm. The steering 
worm gear has very little play in it. My 
back tires are new and I am putting new 
ones on the front. What else can I do?” 

CARL H. MANKE, Hutchinson, Kans. , 


s m. 


Your car apparently is trying to steer it- 
self in body rolls or whenever the wheels | 
move up and down. Your trouble could 
very well come from the rear as well as the 
front. Despite your examination, I'm sure 
there are some worn parts. Check for worn 
bushings in the torque arms. Then go back 
to the front end and have the A-frame up 
per and lower bushings checked. It wouldn't 
hurt to have those ball joints looked ats 
again, and all steering joints looked into. 
Check the car height—if, for instance, the. 
front springs are compressing too much, 


| you could be getting toe-in road wander. 


“My rural mail route is 40 miles long, 
with some boxes only a quarter-mile apart. 
Smoke is coming out of the breather pipe 
on the '57 wagon I use. Is this normal? I 
lubricate with No. 20 oil. What type of car 
would you recommend for this job? Would 
I benefit from the new wide tires?" 

MRS. JOAN F. Lucci, Fairport, N. Y. 


Ive been waiting for someone to ask ques- 
tions in this category. Your car certainly is 
entitled to smoke a little after more than | 
10 years of such service. Those starts and | 
stops don’t do it any good. I'd recommend 
a small V-8, with a two-barrel carburetor 
and low compression for regular fuel. Get 
an automatic transmission for ease of driv- 
ing, a fairly low axle ratio, and the new 
wide-footprint tires on wide rims for stabil- 
ity in all kinds of weather and riding ease. 
Get an extra-good cooling system, the best 
heat-dissipating brakes you can find, and thee 
biggest oil filter. Follow factory specs on 
oil, use a premium grade, and change oil 
and filter every six weeks. Follow the man- 
ual on seasonal maintenance, and get a 
tuneup every 8-10,000 miles. | 


Got a question on autos? Send it to: 

"Say, Smokey—"’ POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 
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Skilsaw^ 672" Power Saw and convenient carrying case. 
Now sale priced at $39.95.* 

Enjoy a healthy saving on the saw that's indispensable for home remodeling 
and repair. It zips through 2" dressed lumber and practically anything else— 


including metal, stone, plastic and compositions. Super-burnout-protected 
9 amp. motor produces 1% h.p. Combination hardtooth blade included. 


"Manufacturer's 
` suggested 
™ retail price 


Skil 4” Trigger Speed Control Drill. 
Now sale priced at $19.88.* 

Just squeeze the trigger for the exact working speed you 
need, from 0 to 2000 rpm. Perfect control for drilling in any 
material, even brittle ceramic tile, Perfect, too, for driving 
screws, nuts and bolts. 


Skil Deluxe Hedge Trimmer. Now sale priced at $19.88.* 
It's a real time-saver with its extra-long cutting blade and scallop 
tooth design to cut more branches with a single stroke. Rugged 
2.3 amp. motor powers 1800 cutting strokes per minute. 
Super-burnout-protected to guard against overloads. 

Skil Corporation, 5033 Elston Ave., Chicago, Illinois 60630 


Put power in your hands with Ki b. 
POWER'gy TOOLS 


Science 
Newsfront 


Last-minute news 

and notes to keep you 
up-to-date 

By W. STEVENSON BACON 


This is ED, an acoustical dummy, 
who’s helping NASA scientists 
check out spacesuit communica- 
tions for astronauts. ED’s outer 
ears are acoustical replicas of 
man’s ears; special electronics simulate the 
way we hear. He also has a voice in excess 
of 100 decibels—very loud speech. His spe- 
cial plastic “skin” has the same absorption 
effect on sound as human skin. During sim- 


ulated blast-offs, ED carries on prerecorded ^ 


conversations with engineers who record his 
reactions to different sound levels. ED was 
developed by the Acoustics & Magnetics En- 
gineering Department of CBS Laboratories. 


You’ve experienced this while driving at 
night: The car ahead of you (about a block 
away) appears to go through a red light and 
stop somewhere beyond the intersection. 
Then, as you get closer, you see that the car 
is stopped well before the light. "There's 
nothing wrong with your vision: It's a com- 
mon visual illusion. In the first report of it 
in Science, B. R. Bugelski of the State Uni- 
versity of New York found that at night a 
light that is slightly farther away (the upper 
light) appears closer to the observer than a 
similar light at eye level. Tests with 23 dif- 
ferent subjects confirm it. Question: What 
other illusions affect night driving? 


Hangovers—that morning-after feeling well 
known to party-goers and others who use 
alcohol too freely—are not due to dehydra- 
tion. As a matter of fact, water retention in 
the brain (cerebral edema) is what causes a 
headache. Drs. David H. Knott and James 
D. Beard of the University of Tennessee 
recently found that diuresis, which tends to 
dry out the body, gave better results than 
giving fluids when treating alcoholics. Other 
ingredients of the doctors’ “hangover cure" 
includes hydroxyzine as a sedative, glucose, 
and fructose. The last ingredient supports 
the folk-medicine theory that fructose-rich 
tomato juice should be taken after a party. 
lhe researchers find that it does, indeed, 
aid alcohol metabolism. 
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Books and magazines that give you 360- 
degree, 3-D views of machinery and other 
objects are now possible with a new method 
of making holograms. You'd just flip to a 
holographic illustration, place it in front of 
an ordinary light covered with a mono- 
chromatic filter, and turn your head from 
side to side to see a complete view. The 
new process was developed by Bell Labs, 
and combines a number of many narrow 
holograms on a single film. 
film is masked off in strips, and the object 
turned slightly each time a new strip of 
film is exposed. 


A 


The master . 


Ghost images formed by the universe acting ` 


as a huge lens may explain many of the 
quasars that have been spotted by astron- 
omers. 
seem to be traveling away from earth at 
speeds close to that of light.) This lenslike 


(Quasars are distant objects that _ 


effect is due to the curvature of space, say * 


Drs. Vahé Petrosian and Edwin Salpeter, as 
described in the theory of relativity. Fur- 
thermore, multiple ghost images of each 
quasar are formed by the condensation of 
matter into objects like stars and galaxies 


throughout the universe. The new theory ` 


explains why quasars seen are close to- 


gether while they should be distributed ran- : 


domly: The close multiple ghosts are due to 


the irregular distribution of mass in the . 


universe. 
Continued 


3" ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power—famous 
Mt. Palomar reflecting type. Aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens, 3X finder, hardwood tripod. Incl. 
"STAR CHART"; 272-page HANDBOOK, 
“HOW TO USE YOUR TELESCOPE'' 

Stock No. 85,050N .................... $29.95 Ppd. 
Stock No. 85, 105N.....(414").....$84.50 fob 
Stock No. 85, 086N...... ip ein ciim 50 fob 


FLY 9-FT. HOT AIR BALLOON 


9 Ft. tall, Rises to amazing heights on just 
hot air. Supplied with tether attached, so can 
be used over and over. Easy to make, launch, 
fly. Loads of fun. Great for celebrations, sci- 
ence fairs, plain fun. Will lift model gliders, 
parachutes, instruments, etc.—anything up to 
V5 Ib. Approx. 5 ft. diam. when fully inflated. 
Kit contains 10 pre-cut red & white gores 
(No. 1 model paper), 6 ft. 14- -gage wire for 
bottom ring, top, ''tie- uc cord." 

Stock No. 60,691N........................$2.00 Ppd. 


MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (25%" x 1354") 
electric motor and pump ideal for hobby- 
ists, labs, schools, Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
Stock No. 50,345N ......................$2.25 Ppd. 


-GIANT WEATHER BALLOONS 
''Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 


Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed. and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Stock No. 60,568N (8° diam.) ....$2.00 Ppd. 
Stock No. 60,632N (16' diam.) ..$7.00 Ppd. 


“FISH” WITH A | MAGNET - 
Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to 5-Ib. Mag- 
net—drop it overboard in bay, river, lake or 
ocean. Troll along the bottom—your ‘‘trea- 
sure’’ haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-Ib. Magnet is war surplus—Alnico V Type— 
Gov't cost $50. Lifts 150 Ibs. on land, 


under water. 
Stock No. 70,571N ............ 5-Ib. $12.50 Ppd. 
3% -Ib. $8.75 an 


Stock No. 70,570N 


KEEP PACE WITH 
THE SPACE AGE! 


AMAZING 
BARGAINS 


for Fun * Study * Profit 


from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


~ MODEL DIGITAL COM PUTER 


Solve problems, teach logic, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes, counts, 
compares, sequences. Colored plastic parts 
easily assembled 12" x 344” x 434". Incl. 
step-by-step assembly diagrams. 32-page in- 
struction book covering operation. Com- 


puter language (binary system) program- 
ming, problems and 15 experiments. | 
Stock No. 70,683N ....... SEITE TENTER $5.98 Ppd. 


IT'S HERE—BIG, NEW DIGICOMP II! 
If you think DIGICOMP | was something— 
wait ‘til you use DIGICOMP II! Loads of 
fun! Terrific challenge! Actually works like 
electronic digital computer but needs no 
power. Adds, subtracts, multiplies, divides, 
memorizes. First mechanical computer w/ 
auto. switch action. First model designed for 
programming. Speed reduced by factor of 
million to 1—you can see what's happening. 
Stock No. 70,946N (Intro. price) $16.00 Ppd. 


GRIND YOUR OWN MIRROR KITS 
Featured in April Pop. Science Art: 
“Hugh Downs Tells How He 
Builds Telescopes for Fun” 

Kits contain fine annealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. You can build instruments 
ranging in value from $75.00 to hundreds 

of dollars. 


Thick- 
Stock No. Diam. ness Price 
TO.,OO3M.. 41%4".. 3%". .53 8.00 Ppd. 
70,004N.. 6"....1 | 
7TO,005N.. 
70,006M.. 
70,007N. 


WOODEN SOLID PUZZLES 
Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 


apart and reassemble them. Lots of fun for 


xe whole family—young and old. Will test 
skill. 
Stock No. 70,205N . 


patience and — Y to solve "S10 Pe 


AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3" x 3!5"— 
enlarges them to 35" x 30" if screen is 6!/ 
ft. from projector, larger pictures if screen 
is further away, No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. current 
. . « 6 ft extension cord and plug included. 
Operates on 60 watt bulb, not included. Size 
12" x 8" x 414" Wide. WHEN 1 Ib. 2 ozs 
Stock No. 70,199N . ...67.95 Ppd 


GIANT FREE Turre 
| 148 Pages! More than 4,000 | 


UNUSUAL BARGAINSI 


Packed with huge selec- 
tlon of telescopes, micro- 
scopes, binoculars, mag- 
nets, magnifiers, prisms, 
photo components, parts, 
kits, accessories—many 
hard-to-get surplus  bar- 


“= P gains, 100's of charts. 
DeeS | illustrations. For hobby- 
i ists, experimenters, 
" schools, industry 
Mall coupon for FREE vatnlo vee, 
EDMUND SCIENTIFIC ad 20 didscorp 


Bullding, Barrington, N. 

cocci cca 
507. 2 ———— 
^ ——  —X f — 
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RADIAL ARM 
SAW KIT—for 
under 
+100... 


Buy direct from fac- ann os 
self. Incl. 1o h.p. GE. “eq 
motor, easy to follow — 
instructions, all parts, — M UE 

nuts and bolts. Guar, for life pat. pend. radial arm track; twice 
the usual bearings for extra rigidity, greater precision. Rips 24", 
crosscuts 12"; belt brake. $99. complete, freight col. Kit less 
motor (any standard 1^ h.p. or larger will do) $ 84.85. With opt'l 
G.E, motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 


== MAIL COUPON FOR ILLUSTRATED BROCHURE = 


r American Machine & Tool Co. 
l Dept. PS58 Royersford, Pennsylvania 19468 
i Please send me without obligation your free illustrated 


L 


brochure containing full information on the PermaTrak 
radial arm saw kit. Also send free reprints of feature 
articles by editors of Popular Mechanics, Workbench 
and Family Handyman. NO SALESMAN IS TO CALL. 


NAME MEE Rm C a NET 
ADDRESS ] 
CITY | i 


Now you can easily stain 
all hard to brush places. 


a 


\ 
| 
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PET 
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Furniture * Shutters - Shelves - Cabinets - Picture 
Frames - Drawers - Also wicker, rattan, matting 
and other fiber materials. 


Choose from 7 wood colors. 
Dries in 30 minutes. Uniform, durable colors. 
Perfect for "shading" and "toning." 


Write for FREE colorful Spray Stain Folder. 


! the wood finish people 
612 Maple Avenue / Torrance, California 90503 


Science Newsfront 
[Continued] 


The aroma of freshly baked bread, chocolate, 
the smells of soap, perfumes, or even spring 
air, may greet you the next time you go 
into the supermarket. Small, palm-size 
units with built-in heating elements and 
|, fans release the odors when loaded with 
| chemical ingredients. Called Conair, the 
| scent makers are produced by Converted 
Air Corp. of Santa Clara, Calif. In develop- 
ment are a wide variety of standard fra- 
grances, insecticides, air fresheners—even ol- 
factory repellents to keep intruders away 
from restricted areas. 


Light bulbs with an “overcoat” of translucent 
silicone-rubber to insulate them from ther- 
mal shock are a new development from GE. 
The new bulbs are said to be almost im- 
pervious to damage from snow, ice, rain, 
sparks, and even such other types of ther- 
| mal shock as weld splatter or molten solder: 
| They are also 70 percent more resistant to 


1 


breakage from impact. Around the home 
| they're expected to be put to use outdoors 
in workshops, and in garages. 


Brilliant liquid crystals may be used to buil! 
a new type of cheap color-picture tube. Liq 
uid crystals are organic chemicals, muck 
like fatty cholesterol, that have bright, iri 
descent colors. The colors change wit 
temperature, pressure, or electrostatic fields 
By coating the face of a tube with liqui 
crystals and scanning it with an electro 
beam, J. R. Hansen of Westinghouse Re 
search Labs has reproduced video test pat 
terns and changed black-and-white pictur 
to colorful (but not true-to-life) display 
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As a | Broadcast Engineer, you earn 
a man's pay putting glamorous TV 
and radio entertainers on the air, 
covering sports and news events. 


the action is—with 


Are you ready for that “big move up”? 


Here's how you can 


Land an important job in 
the erowing Electronics boom- 
Without a college education! 


T'S REALLY TOO 
BAD that more 
men don't know 
about the tremen- 
dous opportunities 
à) in Electronics to- 
day. All around me, I see men who 
are stuck in dull, dead-end jobs, 
wishing they had a chance to make 
that "big move up" in the world. 
And all the time, the opportunity 
they're dreaming of is staring them 
right in the face. 

Im talking about the fantastic 
electronics boom that is already re- 
making our whole world, and yet 
has just begun. 

Industrial plants and offices are 
installing computers and electronic 
automation controls at staggering 
cost. To handle air passenger reser- 
vations alone, one airline has or- 
dered a $56-million system... 
another, a $25-million system. 

Over one million two-way radio 
transmitters are now operated by 
taxis, ships, trains, trucks, etc., with 
more on the way. 

TV dealers are selling 10 million 
new sets a year equipped to receive 
UHF as well as VHF channels— 
which means many new UHF sta- 


ENROLL UNDER NEW G.I. BILL. All CIE courses 
are available under the new G.I. Bill. If you served 


. on active duty since Jan, 31, 1955, or are in service 
now, check box on reply card for complete details. 


By G. O. ALLEN, President, Cleveland Institute of Electronics 


tions will be started, with unlimited 
opportunities for Broadcast Engi- 
neer;rs. 

Everywhere you look, you see evi- 
dence of today’s electronics boom. 
Microwave towers...radar...lasers... 
the aerospace program—the whole 
world is going electronic! 


“Help Wanted"—at High Pay 
An army of trained men is needed 
to build, test and maintain all of to- 
day’s electronic miracles. In “Help 
Wanted” ads all over the country, 
top companies are begging for Elec- 
tronics Technicians, Computer Spe- 
cialists and Field Engineers. The 
pay is good, the work exciting, the 
future secure. And breaking in can 
be easier than you might think. 

You don't need a college educa- 
tion, or even a high school diploma. 
What you do need is a solid under- 
standing of electronics fundamen- 
tals—but you don’t have to go back 
to school to get it. We can teach 
you Electronics in your spare time, 
right in your own home. 

Our step-by-step lessons make 
learning Electronics easy, even for 
men who once had trouble study- 
ing. And if you have any questions, 


CIE 


Eh ants Lomcurtonai a pipes y 


As a 2-way Mobile Radio Expert, you work where As a Computer Specialist you'll find 
police, airlines, and other ra- top jobs waiting in the aerospace 
dio users. Many men, like CIE-graduate Ed Du- program, computer and automation 
laney (above), own a profitable service business. 


technology, and other high-pay areas, 


your CIE instructor answers them 
personally in writing. 

CIE can teach you Electronics so 
well that you can easily pass the 
government exam for your FCC 
(Federal Communications Commis- 
sion) License—widely respected and 
sometimes  legally-required proof 
that you are an electronics expert. 
Nine out of 10 CIE-prepared men 
who take the FCC exam pass—while 
2 out of 3 non-CIE men fail. 

This is why we can offer our fa- 
mous FCC License Warranty: if you 
don’t pass the FCC exam upon com- 
pletion of an FCC course, your tui- 
tion will be refunded in full. 


Mail Card for 2 Free Books 
Right now, take that important first 
“step up” toward an important job 
in Electronics. Mail the bound-in 
card for CIE’s two FREE books. 
If card has been removed, just send 
your name and address to: Cleve- 
land Institute of Electronics, 1776 
E. 17th St., Dept. PS-20, Cleveland, 
Ohio 44114. 


Matt Stuczynski, Senior 
Transmitter Operator, 
FP Radio Station WBOE: 
# "Even though I had only 
ME six weeks of high school 
algebra, CIE's lessons 

c wh made electronics theory 
and fundamentals easy, After complet- 
ing my course, I took and passed the 
FCC Exam. I now have a good job in 
studio operation and transmitting. Be- 
lieve me, CIE lives up to its promises." 


Glenn Horning, Local 
Equipment Supervisor, 
Western Reserve Tele- 
phone Company: “I owe 
my FCC License to Cleve- 
land Institute. Their 

i course really teaches you 
theory and fundamentals. We're instal- 
ling more sophisticated electronic gear 
all the time, and what I learned from 
CIE sure helps." 


Cleveland institute of Electronics 


1778 East 17th Street, Cleveland, Ohio 44114 


Accredited Member National Home Study Council 
A Leader in Electronics Training.. 


.Since 1934 
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WILL YOU BE 


REPLACED BY 
A COMPUTER? 


Not if you're a trained 
Computer Programmer! 


Today there are 60,000 computers installed. 
By 1980 there will be about 300,000 com- 
puters installed — one for every thousand per- 
sons in the United States. Don't become a 
computer victim! 


LEARN COMPUTING AT HOME! 
The computer industry offers you: 


e HIGH SALARIES 

e JOB SECURITY 

e FAST ADVANCEMENT 

ə CHOICE OF LOCATION AND COMPANY 

e JOB SATISFACTION 
There are 50,000 openings in industry and 
government, NOW! 300,000 by 1980. $7,000 a 
year to start. $10,000, or more, after 3 years. 


CAN YOU QUALIFY? 


If you're a High School Graduate with a logi- 
cal mind, you can now learn IBM computer 
programming at home. Without leaving your 
job. 


No Math or Technical Training Needed. Pro- 
grammers seldom come in contact with the 
computer. 


Yes, computer programming is a way to move 
ahead fast. You can become an in-demand 
professional programmer with a few hours of 
home study a week. 


Start planning now for your future career | 


opportunity. There's still time to enter this 
exciting profession. 


———-FREE BOOK TELLS ALL-.———- 


Computer Usage Education, Dept. 527 

51 Madison Avenue, New York, N. Y. 10010 
Send me full information about learning com- 
puter programming at home. 


NAME. 
ADDRESS 
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Science Newsfront 
[Continued] 


First uses for the bright crystals will be in 
improved radar, X-ray, and surveillance 
displays. 


Photos of space satellites as well as distant 
objects here on earth can now be made using 
a new laser-hologram technique. In spec- 
tacular tests of the new system, scientists 
placed a man smoking a pipe in front of a 
flat, light-reflecting surface on which was 
mounted a very efficient glass corner re- 
flector. Eight miles away, a 50-megawatt' 
laser was used to illuminate the scene, and 
the reflected light was collected by a 48-inch” 
telescope. The resulting hologram showed 
a recognizable silhouette of the man's head 
and pipe. Ordinarily, photos at such dis- 
tances are impossible because of atmospher- 
ic distortion; coherent laser light eliminates 
most of it. A photo of a space satellit 

would impose less atmospheric distortion 
than that in this experiment. : 


A tiny engine to be implanted in the human 
body to run a booster heart is being de- 
veloped by Douglas Aircraft under a con- 
tract from the National Heart Institute. 


| The engine, a new version of the efficient. 
Stirling thermodynamic cycle, has one ma- 


jor moving part: a lightweight oscillator 
that produces variable gas pressure by alter- 

nately heating and cooling a fixed quantity 
of gas. An electric heating element heats a 
heat reservoir which radiates energy to op- 

erate the engine while the patient moves 

about freely. It's periodically recharged by 

a high-frequency electrical power source 

placed against the patient's abdomen for a. 
few moments. | 
A tiny homing transmitter for skiers has been | 
developed to make it possible to quickly. 
rescue them if an avalanche occurs. It’s a 
simple lightweight electronic beacon invent- 

ed by research scientist Dr. John Lawton at 
Cornell Aeronautical Laboratory. In recent 
tests by the U. S. Forest Service, dummy 
skiers were located within several minutes— 
compared with hours of probing through 
snow to find dummies without beacons. The 
device is basically a battery-powered, pocket- | 
size transceiver with a loop sewn into the. 
back of a ski parka. It emits a “beep” that 
is picked up by units carried by other 
members of a skiing party. Since the units 
operate on an extremely low frequency: 
(2.25 kHz), the signal penetrates snow, 

water, or even rock. The same unit is being, 
considered for use by miners and scuba 


divers. 
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Let your hands be the judge. 


It's easy to recognize the professional quality built into Now S.K Wavna 
S-K Wayne hand tools. You can feel it. You can tell by SEEST ECHO Tee 
the smooth, flawless finish. You know by the fine DQ Piara Tnnl Sat 
balance, the heft and solid character of every tool. You ae eee’ S 
feel it in the better job they do. Take this new 26-piece No. 4126 
Tool Set, for example. It includes 13 standard sockets, a 
spark plug socket, the famous S-K Wayne ratchet, 4 SAVE $7.80 a dis 
accessories—all !5" drive; a plier and 6 open end You save over 13% eh A S BULUM 
wrenches . . . 26 tools in all, packed in a heavy-duty on this set com- " / 8 V8eJCO 
steel box with lift-out tote tray. An all-“‘pro” set for PAra Ad mt "el 
anyone who takes pride in his work. Get the feel of it Sect. E — 
at your S-K Wayne dealer now. | 
“Let your 
hands be 
the judge'' 
| Great for | Just right for Perfect for | | 
| car, truck | farm equipment | home repairs, S-K WAYNE TOOL COMPANY 
| repair work | maintenance | workshop projects | 332 S. Michigan Ave. e Chicago, Ill. 60604 
——————————————————————À Subsidiary of Symington Wayne Corporation 


A complete line of professional quality tools for home, farm and industry, including: Sockets, ratchets 
and handles e alloy wrenches e combination and utility pliers e screwdrivers e adjustable wrenches 
e solid joint pliers e snips e punches and chisels e pipe tools e automotive tools e tool boxes 


Popular Science 
tested I1 leading 
color I Vsets. 


HOW THE SETS COMPARE: THE PS COLOR-TV TEST SCORECARD 


MANUFACTURER 


| COLOR QUALITY 
APPARENT 

| RESOLUTION 

| BRIGHTNESS 

| EASE OF COLOR 
ADJUSTMENT 
SENSITIVITY 
PICTURE STABILITY 
BLACK-AND-WHITE 
PICTURE QUALITY 
WORKMANSHIP 


| TONAL RANGE 
REJECTION 


| INTERFERENCE 


— | 
SYLVANIA — — — — | 17 | 


_ WESTINGHOUSE 


Reprinted courtesy of Popular Science Monthly ©1968. 


Popular Science states, “All 11 sets displayed a pleasing color 
picture, but the Magnavox consistently produced the most life- 
like flesh tones plus most natural-looking background colors." 


agnavox 
tested best. 
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why not fly? 


If you could count all the people 
who'd love to get away for a week- 
end, youd probably be up in the 
millions. 

Lots of people can't even get 
away for a Sunday drive. 

But if you were a pilot or other 
crew member in the Service, it's 
easy. Just fill in the coupon and 


mail it. In the Air Force Reserve, 
every month, you'll get a whole, big 
weekend of adventure away from 
it all. Flying. 

You get paid for it, too. Getting 
back with the guys. Being around the 
birds again. 

Lots of people have to stay home. 
They're grounded. 

But you? All you have to do is 
thank your lucky stars, fill out the 
coupon and get off the ground. 


CAC (PRP) 
Robins AFB, Ga. 31093 


Please send me information ` 
about joining the Air Force Reserve. 
| was a member of 

AIR FORCE [_]; NAVY [_]; COAST GUARD [1]; 
MARINES [ ]; ARMY [ J. My grade was__ 


| FLEW (TYPE OF PLANE) 


Å G D å lr i EEE 8 AA——— G — 
— — -— — — — —— ë -—— — —-— G ë A — s —— ë ë —— s ——— o8 E ë 


NAME 
(PLEASE PRINT) 
ADDRESS 
CITY STATE __ ZIP 
L PS-85 | 
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By ROY DOTY 
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GENERAL ELECTRIC'S EXCLUSIVE | 


iV] | , 8 Ul B | 
now in a complete kit! | ' 
5 Vit 
INCLUDES: i 
. All-metal box B d uo. ; die cM A F ote 73 ;] 
e Power Unit E ty at | MMLIDm, 
e Sabre Saw Head me ul a NE i I à "— V. d] 
e Orbital Sander Head E d Tod t A «M d 


e Additional workshop 
accessories: 10 high-speed 
drill bits; 9 sheets sand- 
paper; 2 helper handles; 3 
Sabre Saw blades; chuck 
key; chuck wrench; rip cir- 
cle guide; adapter plug. 
Available with single-speed 
or variable-speed power 
unit. (Variable-Speed Kit 
also includes 2 screwdriver 
bits.) 


Also— General Electric 
Power Tools and Power Tool 
heads may be purchased 
separately. All tool heads 
are interchangeable — made 
to fit both the Single-Speed 
- Variable-Speed Power 
nits. 


"en 


d gap iw 
| — mLADE KH 


33 PIECES... POWER UNIT. .. INTERCHANGEABLE HEADS...3/8" DRILL...SABRE SAW 
ORBITAL SANDER PLUS ALL ACCESSORIES AT A MONEY- SAVING PRICE! MAKES A GREAT GIFT! 


Precision Quality at Popular 
Prices. General Electric's unique 
concept lets you give or own— 
a whole set of precision power 
tools at considerable savings. 
Because one Power Unit drives 
four different tool heads, plus 
Grass Trimmer and Hedge- 
Shrub Trimmer heads. 

Change the head and you 


have another complete preci- 
sion power tool—without buying 
another motor. It attaches 
quickly with the Power Unit... 
driven by a % hp. 3 amp. Gen- 
eral Electric motor—more pow- 
erful than most other household 
tools. Choice of Single-Speed 
or Variable-Speed Power Unit. 
Great way to “Do-it-yourself.” 


If your store does not have General Electric Power Tools, write us 
for name of nearest dealer. Manager, Merchandising, General Elec- 
tric Company, 1285 Boston Avenue, Bridgeport, Connecticut 06602 


General Electric Company, Housewares Division, Bridgeport, Connecticut 06602 


Progress is our most important product 


GENERAL QO ELECTRIC 


Ye" POWER DRILL. Jacobs 
chuck. Double reduction high- 
impact-resistant gears for dur- 
ability. 900 rpm rating. 14” 
Power Drill tool head (1800 
rpm rating) also available. 


PRECISION SABRE SAW. Unique 
design gives perfect up-front 
visibility ... greater accuracy. 
Adjusts for bevel, straight or 
flush cutting. Sawdust blower. 


POWERFUL ORBITAL SANDER. 

Special design gives excep- 

tionally fine balance...allows 

flush-to-wall and in-corner 

sanding. manty screw-type 
0 


take-up clamps for sandpaper. 
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This valuable Dietzgen 
drawing outfit included 
in course. No extra cost. 


Become a professional high-pay 


DRAFTSMAN 


Learn quickly at home 


There's a great future for you as a trained 
draftsman. Jobs are always open for qualified 
men in every phase of this exciting field. You 
can earn big pay, get promotions and security. 


SEND FOR FREE BOOKLET 
Get complete, low-cost training at 
home. All materials supplied. 
Skilled instructors give your work 
|, personal attention. Mail the cou- 
E ] pon today tor your T free booklet, 

DRAFTIN areers in Drafting.” 


3 = 


LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution 
417 S. Dearborn, Dept. 77-076, Chicago, Illinois 80805 
Please send me your free illustrated booklet, 
"Careers in Drafting," and full information on 
training at home. 


BISIB. vs reresachcwace cioe oa TIT Age..... 
AGUPSE.. VW VE. XN CASAS ee cix 
City & al 
L SEA. cow end SECTOR ROCCO RIDE Zip No.........9 
mu NEN NN — = Am - 8 BM BM NM NM 3T || =m - xl 


COMPUTER PROGRAMMING 


Programmers needed by the 

thousands. Let RCA Institutes 
train you at home. Pay as you 
go. Send for free 64 page book. 


RCA Institutes, Inc. Dept. XPS-58 
320 W. 31 St., N.Y., N.Y. 10001 


= INVENTIONS—NEW PRODUCTS—IDEAS 

» DEVELOPED & PREPARED " 
For Commercial Appeal & Sa 

NÉ DESIGN—MARKETING—PATENT SEARCHES DRAWINGS i 

im Second Decade of Reliable Service to 

g INVENTORS ¢ MANUFACTURERS * ATTORNEYS y 


United States Patent Office former Patent Examiner 
o] United States Government former Patent Adviser w 
1 Member: United States Chamber of Commerce 


— a— —e — or — -—— a-—— — -— — — — —— — GÁA—— E 


gH THE RAYMOND LEE ORGANIZATION E 
230-H Park Ave. New York City 10017 212 MU 6-8500 E 


& SEND FREE "INVENTION RECORD'' Form & wi 


"IMPORTANT PATENT INFORMATION" 


A holey cover-up for old buildings - 


An architect in Cologne, Germany, has 
found a new way of modernizing old 
buildings. He covers the old facade with 
aluminum sheeting punched full of holes. 
'The holes admit air and light to the orig- 
inal windows, which are left intact. 


All aboard to go nowhere! 


A clutch of government agencies, wor- 
ried over urban highway congestion, built 
this commuter railroad that doesn't go 
anywhere. The Transit Expressway, in 
South Park, Pittsburgh, is purely experi- 
mental. It's 9,340 feet long and is built in 
a loop with sidings. The roadway rests 
on Bethlehem Steel pedestals. 
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Is worth 


: 54599 


when you buy a new 
Homelite XL-101 Series 
Chain saw with Carry Case 


p ^ri e 


T * ^ egentes i e 
ee ` 


A This coupon 


be oed uates A 
jum 


BUYER'S SIGNATURE - 


DEALER'S SIGNATURE 


CHAIN SAW SERIAL NUMBER 


Offer expires June 30, 1968 


Here' s a*15 reason why you 


should buy your new 
Homelite XL chain saw 
before June 30th 


You'll save $15 on the new $19.95 Carry Case, if you buy a new 
Homelite XL chain saw before June 30th. One demonstration 
will show you why Homelite XLs are the world's fastest-selling 
chain saws. They're perfectly balanced for smooth-running 
power and easy handling. The new Carry Case protects your 
chain saw, and provides the most convenient way to transport 
and store your saw. Take this $15 coupon to your Homelite 


| participating dealer. He's listed in the Yellow Pages. 


HOMELITE’ 


10505 RIVERDALE AVE., PORT CHESTER, N.Y. 


ajextron | 


DIVISION 


MAY 1968 


Learn slide rule 
in less than a day 
... OF your money. 


Not just 2 x 2 or the square root of 4 either. You'll 
multiply and divide, find reciprocals and ratios, 
square and cube roots quickly and with confidence. 


Sound impossible? Well it isn't. Frederick Post 
Company, together with Cybern-Education, Inc., 
has created a programed learning course using 
the famous 9-scale Post 1447 slide rule and a 164- 
page, completely illustrated, learning manual 
made just for this rule. 


Thoroughly validated. Extensive tests among 
junior high school students prove unassisted, self- 
paced learning time, using the Post rule and 
manual, can be as short as 2% hours. The test 
average was 4.8 hours. 


MONEY-BACK GUARANTEE. You must be com- 
pletely satisfied with the course contents and re- 
sults or your money will be returned. 


$5.75 at better stationers, or use the coupon below. 


FREDERICK POST COMPANY | 


702 NORTHWEST HIGHWAY, | 
DES PLAINES, ILLINOIS 60016 


Send me Post Programed Slide Rule Courses | 
(1447 rule and protective case and 164- ‘page man- 


| ual) @ p3, 75 each. | am enclosing $ -| 
| No C.O.D.'s please. i 
| BEBE m E rl | 
| Street Address | 
\ City eeaeee StAL p j 
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PICTURE NEWS < 


Rear-facing seats for kids 


Reversing a bucket seat on its floor” 
mounts provides this means of protecting 
children from injury in car accidents. 
A separate, deeply padded backrest is 
strapped to the seat to support a child's 
head and afford lateral cushioning. A lap 
strap completes the arrangement. The 
novelty is offered by Sweden's Volvo. 


Needle-threading — easy 


Begone with the chore of needle-thread- 
ing! With this device, you insert a needle, 
put the thread in a slot, press a lever.” 
Three receptacles handle needles of all 
sizes. Made in West Germany, it’s sold 
by Harold T. Ohara, Pearl City, Hawaii. 


—Á—— c—Á— 


The Cobra Jet will be 

the utter delight of 

every Ford lover and} 

the bane of all the rest 
because, quite frankly, it is 

the fastest running Pure Stock 

in the history of man. 

Hot Rod Magazine, March, 1968 


Pure Stock, Pure Dynamite . . . Ford's New 428-cu. in. Cobra Jet V-8! 


With some 36 years of ex- 
perience behind them in 
making strong, relatively 
lightweight big bore 
blocks, Ford's perfor- 
mance-minded engineers 
set out to build the Cobra 


a RE ge n 
x, "d | 
2 w — EM ae 
z : A 7 
m - ^" » 
"x ax T. 


Jet. They took the bottom 
end and beefed it up with 
the 428-cubic-inch Police 
Interceptor V-8, high pres- 
sure oil pump and large 
diameter con-rod bolts. 


On the top end they 
dipped into the barrel of 


RESULTS OF HOT ROD 
MAGAZINE TESTS 


Vehicle: Mustang Cobra Jet 


Performance 
Cel — — 3.0 seconds 


0-40 ..........3.4 seconds | 


LS dream 5.0 seconds 
(0 — 5.9 seconds 


Standing quarter-mile 


| 106.64 mph in 13.56 seconds 


Ford race-track goodies. 
Cylinder heads are 
straight from the trophy- 
winning 427 Series 1 en- 
gine. Compression ratio 
was pegged at 10.7 to 1 
and quiet hydraulic lifters 
open the oversize valves. 

With a bore and stroke 
of 4.13 by 3.98 inches, the 
Cobra Jet develops 335 
hp at 5400 and produces 
440 Ibs-ft of wall-climbing 


torque. The carburetor is 
a special new 2-float, 4- 
barrel Holley and exhaust 
headers are of special 
low-restriction design. 
That's it. Cobra Jet 428. 
What it does for Mustang 
GT's in the 0-60 mph run 
will make your eyeballs 
click! It's on the produc- 
tion line right now. The 
performance option for all 
Fairlanes, Torinos, and 
Mustang GT's. Immediate 
delivery. All you do is 
order it... and GO! 


p 


EZ hos a better idea. 


See the light—the switch is on to Ford! 
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Amazing MOTOR's 
AUTO REPAIR 
MANUAL "e" 


how to 


You get: 
9° 21% hp 
4 cycle 
engine 
* Automatic 
clutch 


Assembled $ 


Famous Illustrated Manual shows 
how you can fix just about any 
part of 2,300 CAR MODELS, 1962- 
1968, including all new models — 
Quick, Easy, Right the first time! 


TROUBLE-SHOOTER Section and 
detailed trouble-shooting informa- 
tion thruout helps pinpoint any 
of 4,200 car troubles. 


For about 30c a day you can own your, 
own mini-bike! Welded kits (with 
engines) complete for $109.95! 

RUSH 25c for details on all 

models! 


ETT. engineering, Box 427, Dept. LEER | PS5 


o ELECTRONICS 


V.T.I. training leads to success as technicians, field 
engineers, snecialists in communications, wuided mis- 


siles, computers, radar, automation. Basic & advanced 


|, Omaha, Nebr. 68101 


e 


ON'T waste time, money, energy try- 
ing to guess how to fix cars! Just 


TRY GIANT 


: -in- | courses. Engineering Technology and Electronic Tech- 
Manu Over 1150 big pages, 3.800 pics, fap ILLUSTRATED | err. o Weir p egg 
Manua fer E pag Į “HOW-TO” mos. B.S. obtainable. G.I. approved. Start Sept., Feb. 
crystal-clear directions make every Job Dorms, campus. H.S. graduate or equivalent. Catalog. 


eusy as A-B-C. FREE 10-DAY TRIAL | T | 

Then $2 in 10 days, $3 a month for 3 BOOK VALPARAISO TECHNICAL INSTITUTE 

months, then $1.95 (plus delivery charge FREE DEPARTMENT S., VALPARAISO, INDIANA 46383 

and sales tax), or return book. SEND NO i 

MONEY NOW! Cut out this ad — mail FOR 

with name and address to MOTOR | 

BOOK DEPT. Deak vii, 290 West 55th 10 DAYS 

Mi, HN RORE MURS A — Step into a high-paying job or earn big 

sparetime or fulltime earnings on your own. 

Prinb MESE Qo cn cscs cee easteeneewey viens uo hate ea ail Age....... Over 25 million typewriters need servicing. 

Add FIRST TIME you ean get industry-approved 
| by S Son ADEM RC RO E Da C Jed p RC RAE D ON eee le RC training at home! Earn while learning. Type- 

reda ae writers, all tools SUPPLIED! Fully accdt'd. 
| i" ee eem WE MONI NO. Tora QE TEE CON OT nt TIR ou TES Eom LE FR ee E M vL ur Vet appry' d. FREE BOOK! Write 

E * 


TYPEWRITER REPAIR SCHOOL 
Dept. 3111-058 Little Falls, N. J. 07424 


ACCORDIONS e Big Discounts 


. NE W Mia: DN MODELS 
! SAVE 15 42 “New Sound" Elec- 
| tronic and Standard 


ANY CAR EVER MADE! 


v COMPACT or UMNSNE ^A Bor 8 ! Direct » $ models, Amplifiers too! All Famous 
DOMESTIC or FOREIGN BVOT I2 VOLF | | porter. | ibo m 
| M s más t -Y l b^ ? Accessories. Money Back Guaran- 

With New Improved ! BT-162 0- ou [o4 tee. Free Color Catalogs, Handy Se- 

E 5 DAY EJ \ectionGuide, DiscountPrices. Write 
DWELL TACHOMETER i Accordion Corporation of America 
HOME TRIAL -ai 5535 W. Belmont, Dept. P-58, Chicago, III. 60641 


ASSURE ESY STARTS. orm rtaromct ang 
| A: MAXIMUM GAS ECONOMY with MODEL BT-162 
MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE 
TECHNICIAN, MODEL BT-162 WILL PAY FOR ITSELF MANY TIMES 
OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER. 


The Model 87.162 will perform the services specified below 
in addition fe many other toski foo numerous fo mention: 


EASY DROP-SHIP PLAN 


BEGIN AT 
HOME 


YOUR OWN 


Start now—build your own year- 
round mail order business! Sell over 
60 popular products in catalog 


It is no longer necessary to file points to 
smoothness when using the Model BT-162. 
The instrument will automatically make 
allowance for any existing “pitting” or 
"wear " * Indicate the most effective point 
setting without removing the distributor 
cap. * Indicate the correct settings for ex- 
ternal adjustment type distributors. + Car 
manufacturers’ dwell angle recommenda- 
tions are included in the manual provided 
with the Model BT-.162. © To adjust for 
mathematically correct carburetor adjust- 
ment and thus insure Maximum gas econ- 
omy and quiet engine running, simply use 


the Tachometer section of the Model BT- 
162, © To locate a "miss" you need 
only disconnect or "short" the spark 
plugs one at a time with the Model BT-162 
switched to the Tachometer position. You 
will be able to instantly identify which 
particular plug (or frequently its wire lead) 
is responsible for the malfunction. * 
Cars with automatic transmissions func- 
tion efficiently only if the fluid pressures 
are correctly maintained. Detailed instruc- 
tions show you how to use the 5000 RPM 
range for that purpose. 


Comes complete, ready to use. Tune-up and operating procedure manual 
included, describes in detail how to make all tests. Also includes manu- $ 95 
factures dwell angie recommendations for all cars. The manual is yours 

to keep even if you decide to return the instrument, 


MAIL 
ORDER 


BUSINESS 


printed with your name, address. No 
risk—you get cash in advance, we | 
Drop Ship orders, guarantee satisfac- 
tion. Sample catalog, details free. 
| GIFT GUIDE, 3408!^ MOTOR AVE. 
DEPT. 63 LOS ANGELES 90034 


PART TIME 
NO 
MERCHANDISE 
INVESTMENT 


Include Your Zip Code 
When Answering Advertisements 


FISHIN’ SPECIAL 


Powered by MINI-JET 


SEND NO MONEY WITH ORDER. 
PAY POSTMAN NOTHING ON DELIVERY 


Try it for 10 days before TMV C0. MC.  — — U ag 
Dept. 564 
Sstistied then send $5.00 | | 2435 White Plains Read, Bronx, N. Y. 10467 pt | 
nd the bal nce at | Please rush me one Model BT-162. If satisfactory | agree to pay $5.00 within d | 
tamil r per | and balance at rate of $5.00 per month until total price of $29.95 (plus P.P. han. 


AE Leni p tota, | dling and budget charge) is paid. If not satisfactory, | may return for cancellation 


| 
[ 
i 
price of $29.95 (plus | of account. , 
l 
‘| 


A 12-ft, 45" beam aluminum boat of 
special design can go in 4 inches of 
water, Slips through obstructions with 
ease. Speed up to 8 mph. Wt. 104 Ibs. 
In camouflage green. Ideal for hunting, 
fishing. $295.00 complete. MINI-JET 
unit for installing canoes $149.50 F.O.B. Dallas City 


SKIMMER ENTERPRISES * Box 174 * Dallas City, Ill. 
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P.P, handling and n Nama 
get charge) is paid. ! 

not completely satisfied, | — 
return to us, no explana: | SNARE TSEC LIE NI 
tion necessary. ane 


62330 


Quaker State Deluxe Motor Oil Quaker State's 100% Pure 
1OW-40 assures a longer life for Pennsylvania Grade Crude Oil 
your car. It's certified to exceed makes it possible. Plus more than 
every car manufacturer's warranty — half a century of refining know- 
for 1968 models. You can drivein how. 


any weather, under any conditions Every Quaker State Motor Oil 
and still get the greater oil protec- will give your car a new lease on 
tion that your car owner manual life, whether it's a '68 model ora 
demands. Senior Citizen. 


Quaker State your car to keep it running young. 


i. LEARN TO EARN! 


M 
TA f ^| NO CORRESPONDENCE * NO HOME STUDY * CONTRACTOR OWNED * VA APPROVED 


Lt) — 6 Students train on the machines they @ Western's graduate students are 


x will operate readily accepted for employment 
@ All training by fully qualified in- € Many courses of study are offered 
structors WRITE TODAY FOR FREE SCHOOL 
0 Students live at the school CATALOG 


| WESTERN SCHOOL EE 


OF HEAVY EQUIPMENT OPERATION ADDRESS 


Associate member of Associated General Contractors and A.R.B.A. CITY 


BOX 510 e WEISER, IDAHO 
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GREER TECHNICAL INSTITUTE, INC. 
nn 


- Become Successful as 
Thousands of Others! 


DIESEL TRUCK DRIVER __ 
WELDING: GAS, ARC, HELIARC* 
AUTOMOTIVE SPECIALISTS" 
BODY AND FENDER 
MACHINIST—TOOL AND DIE 
DIESEL SPECIALIST* 
REFRIGERATION - AIR 
CONDITIONING* 

e HEAVY EQUIPMENT - 
OPERATOR OR MECHANIC* 


" 


2 YEAR AUTOMOTIVE & 
DIESEL TECHNOLOGY 


"Courses also Available in Home Pre Training 
VETERAN APPROVED 


2233 SO. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 


GREER TECHNICAL INSTITUTE, INC. [J PRE TRAINING 
2233 SO. MICHIGAN AVENUE [] RESIDENTIAL 
CHICAGO, ILLINOIS 60616 [] VETERAN 


Gentlemen: Please send more information about above trades. 
| s C AM, 
NAM 
ADDRE 
CITY — —  ——————————STATEL—— PGBS | 


FOR PEACE OF MIND— 
WHILE AT HOME OR AWAY— 
YOU NEED THIS 


AUTOMATIC 
LIGHT 
SENTRY 


Turns Lights On At Dusk, 
Off at Dawn 


Another American-made electronic marvel from Im- 
perial Electronics, this newly designed unit auio- 
matically lights the lamps in your home as the sun 
sets, and then turns them off at sunrise. It can be 
used for either one lamp or a series of lights up to 
800 watis. Can even be used as an alarm to signal 
remote light or buzzer should a prowler break the 
light beam. 

* Printed Circuit -No moving parts 

9 No contact points to pit —No relays 

* No shorts possible—Factory sealed 

* 8 Ampere rating—UL approved 

* Can be used to start/shut off business sign 


* Lifetime GUARANTEED plus Unbreakable | 


Styrene case 

G.E. Silicon Controlled Rectifier Unit. The resistance 
change of the Photo Electric Cell is translated into 
keying signals which control the conductivitv of the 
Silicon Rectifier. Don't be a victim of today's high 
crime rate. Get this low cost Electronic marvel. Only 
$12.95 Postpaid. 

IMPERIAL ELECTRONICS, Dept. PS-5, 114 East 32nd SL, New York, N.Y. 10016 
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BILL PROBLEMS? 


WE CAN HELP YOU — TODAY 
NOBODY REFUSED UP TO $18,000.00 
Bad Credit No Problem € Not a Loan Co. 


Send Your Name and Address For FREE Application 
To Nearest Office 


INTERNATIONAL ACCEPTANCE, dept. M-11- 


* 5133 N. Central Ave., Phoenix, Ariz. 
119 Ann St., Hartford, Conn. 
507 Carondelet St., New Orleans, La. 7013! 
or 504 Victoria Ave., Windsor, Ontario, Canada 


AULZLDIZILILGS = 


Simple, sensible, Red-i-Kut shop oe lang. Build for | ee a 


yourself or sell at a good pas SAVE 100's $$$, Narrow i 
waist E tall models *''Spirit at the Century'' and new B 


-TO" - Je 
pack Plans "with LIFE SIZE PATTERNS tell all—plus jf 
CLOCK BUYER'S GUIDE. Jet age heavy brass weight. Jif 
(Kuempel original) Westminster. Tube-bell chime move- HEES 
ments, gorgeous bronze-silver MOVING MOON dials. |(BXSIS 
Liat penaulums, tinest solid 34" kiln drieu mahogany, ‘HEEE 
walnut or cherry Jiffy Joint Awik-Bilt case kiis, 31.14) e ach H 
plan. Rush $2.50 all three plus Free Bonus ** Petite Grand- | 
mother'' plan, as folks have for over 50 years 


Kuempel Chime Works, 5 Kuempel Bldg., Minneapolis, Minn. 55416 


Sell your invention for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions has helped in- 
ventors all over the world—just like yourself—why not you? Inven- 
tions provide the magic spring-board to sudden riches. REMEMBER, 


we mer sell your invention or pay you a cash bonus. Write for 
etails 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


THE ABC's OF Il 
FINISHING Uu 


is the subject of a handy Popular Science book that's 
perfect for your workshop library. It’s HOW TO DO 
YOUR OWN WOOD FINISHING by Jackson Hand. 
And what a book it is! You'll be amazed at the “wood magic'" 
you can work on every finish in your home. Easy, step-by- 
step instructions, over 200 close-up photos (56 in full 
color) enable you to put a new face on floors, restore table 
tops, erase old finishes, work wonders with stain, discover 
the popular color-antiquing methods, use lacquer, varnish, 
shellac and enamel with expert skill and much | 


more! You get plenty of ideas plus profes- Ig 
sional tips for beautifying more than 25 er 5 
different woods. Covers many avail- = ep 
able wood products, too. Even, — =” nor ow 


outdoor furniture, musical 
instruments and metal sur- 
faces! 170 pages. Fully il- 
lustrated. Quality coated 
paper. Money-back guaran- 
tee, Only $1.95. 


————--MAIL COUPON TODAY Lennon dan 
POPULAR SCIENCE 568 
44 Hillside Avenue, Manhasset, N. Y. 11030 
Rush my copy of HOW TO DO YOUR OWN WOOD 
FINISHING postpaid. | enclose $1.95 in full 
payment. 


Name 

Address 

jo D——— ee. || —— M —À 
Money back in 10 days if not fully satisfied. 


mu 
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for drivers under 18. 


A eos cs Du Pont Golden “7” is the high-performance 
| eH motor oil additive. The one made to give your car 
PE e top power and top performance. 


: n ; : We figure it's not kid stuff. Gl) DONT 


REG. u. S& PAT OFF 
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>$ | n Better things for better living...through chemistry 
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E rum: 


The great new Glastron GT-160! Whether it's 
the exciting GT-160 or one of 18 other superior " 
Glastron models, you'll find the right size and i 
the right price in a Glastron! Advanced produc- ! 
tion techniques plus the super-soft ride of an | Ls d ERI: 
Aqua-Life I| hull guarantees betters boats — " a i 
and better prices. All safety-certified to the 


rules of Boating Industry Association. See your 
Glastron dealer. 


per 
Lr Ca NAUTA-LINE Glastron Boat Company Austin, Texas 70756 


EI 
Dept. PS-58 P. 0. Box 9447 


Please send new 1968 Glastron Color Catalog. 
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TJ Business 
AN 0 
W Your Own 


^ Start in sparetime; build 
^ Je & money-making full-time 
F o business in your garage or 
"m Eo .4 basement. We'll start you 
* 21-4. in business with No Money 
Down. Your earnings easily 
cover the low monthly payments. 
Sharpening saws is an important 
service in any neighborhood or 
small town—You can earn $3 to 
$6 an hour sharpening hand, 
band or circular saws. 


No Experience! No Selling 


The easy-to-operate Foley Saw Filer is automatic—it does 
the job for you. You can be doing business the day after 
you receive your machine. And with a saw filing business 
customers will come to you. No door to door selling! You 
are supplying a much needed service. If you'd like more 
information about this unique business o opportunity, return 
coupon (no salesman will call) and we'll send you our fact-filled 


MONEY-MAKING BOOKLET FREE! 


| Foley Manufacturing Co. 

| 519-8 Foley Bidg., Minneapolis, Minn, 55418 
Send for FREE book on Money-Making 

facts about the sharpening business, 


| 

| 

NAME... — :m—— 
| 

m 


ADDRESS = 
CITY STATE—— ZIP CODE 


m ge a oe 
ERRER r i ea pda 
R r 
Rae t. 
am 


"7 The APAPA AUNE rust sol- 
E E Lupo bolts, screws, parts... in sec- 
cA onds! Powerful, yet safe on all 

metals...use it on your 
watch or farm tractor. 


Radiator Specialty Co. 
Charlotte, N. C. 28201 
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| Multi-purpose precision miniature 
| machine converts from lathe to ver- 
tical mill, drill-press, surface grinder 
and polisher in seconds. Accurate 
within .0005 inch. Complete with 
motor plus extras. Only 17'' long. 
Send for free catalog or enclose 
$1.00 for 40 page picture manual. 


American Edeistaal, Inc., Department 


350 Broadway, New York, New York 10013. 


PLAYER PIANOS 
PUMP ORGANS 


ELECTRIFY 


| YOU CAN QUICKLY END TIRESOME FOOT-PUMPING 
With a Compact Low-Cost Lee Silent Suction Unit 


EASY TO INSTALL /1000'S IN USE m mg —3 " 


FULLY GUARANTEED — ¢/” 
write to ‘== ED | | 
LEE MUSIC MFG. CO. ) | TTY 
Box 595 A 74 
Tujunga, Calif. 91042 


. SWISS OR AMERICAN 


ileus. modern Sweazey System starts you 
making repairs right away. Develops skill 
step by step at home in spare time. 
Tuition $5 monthly. Diploma awarded. 
Free sample lesson. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 458, Fox River Grove, Illinois 60021 


Write today for a FREE copy of illustrated law book. OTHE LAW- 
TRAINED MAN." which shows how to earn the professional Bachelor 


of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Dept. 125, Chicago, Illinois 60601 


*8,500 27,5 
* FIRST YEAR 
WITH INLAND 3-IN-1 RADIATOR SHOP" 4:3 
—John Burrus, Sr., Fredericksburg, Va. | See L 
Inland shop owners make good money test- 
ing, cleaning, repairing auto-truck-tractor radiators. You HASI 
can too! Compact shop only 11'7"x 3'6”. Inland, world's largest radiator 
equip. mfr., trains you free in 2 weeks or less. Pay-As- You-Profit purchase 
plan. Proved merchandising assures volume. Write for FREE BOOK, owner 
letters, details on program. Profitable dept. for garage or gas station. 


INLAND MFG. CO., Dept. PS5, 1108 Jackson, Omaha, Neb., 68102 


Founded 1890 


1 
Learn how you | 
can buy used i = | 
engines $15 up, K me o» - (ES j 
new engines $30 i LI C aS 
with FREE con- | 
fidential list and i 
coupons when you 
order your plans | 
=l 


send 10« for pem describing iter: 
PLANS, Box 517 Dept PS-5 Omaha, Neb. 


REPAIR HYDRAULIC JACKS | 


Earn while you learn at home, Millions of jacks 
in gas and auto service stations, trucking firms, 
tlli] body shops, riggers, factories and farms need & 
servicing . , . most of which you can learn to "EM 


M repair. We show you HOW. Start spare tima in 

your parement ae game, Big opportunity for ati 
uu Write for folder No. PS-5 and free bonus offer | 
pn YDRAULIC JACK REPAIR MANUAL CO., INC 


p G. P. O. BOX 3 © STATEN ISLAND, N.Y. 10314 


REPOWER with a 6 or V-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
! TION. Send $15.00 Dep. and we will 


ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Detalls FREE 


HOOSIER MACHINE PRODUCTS CO 
314 S.E. 6th St., Phone 276-3442, Pendleton, Oregon 97001 
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10 - DAY MONEY BACK GUARANTEE 


bg AA GA 3 


ALL TRANSISTORIZEC 


3 ft. portable detector finds | 
buried metal objects, Signals 
location with loud audible sound. 
Detects gold, silver, metallic ore and nuggets 
of all kinds, Find lost coins, jewelry, indian 
artifacts, civil war souvenirs. Treasureprobe 
guaranteed to equal detectors naing to $150 
or yourmoney back. Absolutely complete, sen- | 
sitive earphone, 9v battery, nothing else to buy 
TO ORDER:Send check, cash or money order, 
$5.00 deposit for COD N. J. add 57e tax. 
TREASUREPROBE Dept. PBH 

P. O. Box 228, Toms River, N. J. 08753 


This is only one of the benefits enjoyed by many Acci- 
dent Investigators. Learn why this is called ‘‘the 
ideal job;'’ how men earn to $1,000 a month in this 
exciting, secure profession. Men without experience or 
college have easily trained and qualified. No selling. 
a Send now for FREE BOOK of facts. No Obligation. 
Write Universal Schools, Dept, PS-51, 6801 Hillcrest, 
Dallas, Texas 75205. 


MAKE ro 12 AN HOUR AT HOME 


Let Me Prove it To You FREE! 


I'll show you how Plastic Sealing and 
Laminating at home, spare time, can f. E? 
give you as much as $12 each hour you Jose am = 
operate.Table-topmachinesetsupanywhere. 5; ^ : 
Easy.Fun. Noexperienceneeded. We furnish 
everything. We'll even help finance you. No 
house-to-house selling. Orders come by mail. 

Write for facts FREE. No salesman will call. 


WARNER ELECTRIC, 1512 Jarvis, Dept. L-3-EO, Chgo. " 60626 


FIND BORE p etmi > 


WANT MORE MONEY? GETINTO 


PHOTOGRAPHY 


. Coast-to-coast, high-paying jobs in photography are waiting 
for people with ihe ''know- how" to fill them. You can 


quickly, easily qualify at home with the world-famous 
NY! Learn-by-Doing Method. Write today for free catalog. 
Also resident training in New York. Our 58th Year. 
| NEW YORK INSTITUTE OF PHOTOGRAPHY 
$ Dept. 5-5 10 West 33 St., New York 1, N. Y. 


Send for world famous catalog of novelties 

.sclentific supplies, hobbies, funmakers, planes & boats, 
looms, magic tricks, joke articles, pre Seeds, 
gadget timesavers, cameras, optical goods, projec- 
tors, movies, lucky jewelry, re he novelties, dis- 
guises, musical instruments, Eu 


live animals, 


PAYS BIGI SEND FOR FREE, BIG, ILLUSTRATED 
CATALOG NOW! Graduates report making substantial in- 
comes, Start and run your own business d Men, 
Women, all ages, learn easily. Course covers erty 
Management, Ap np Loans, Mortgages, & relate sob 
ects. STUDY AT HOME or in classrooms in leading cities, 
PLOMA! AWARDED. Write TODAY fer FREK Booklet! 
Member National Home Study Co (Established 1936) 
WEAVER SCHOOL OF REAL ESTATE 
3521-S Broadway Mansas City, Mo. 64105 


HOME TRAINING 
IN INDUSTRY... 
| IN YOUR OWN BUSINESS... 
IN MILITARY OR GOVERNMENT 


ELECTRONICS DIVISION 


s Master Course in Color TV Servicing 

* Color TV Servicing NEW | 

« Master ee m n t Radio Servicing | P I 

+ Practica adio Servicing 1 dd E . 

ə Master Course in Electronic 1 29 Color IP —.3 
Communications i | 

+ FCC License Course 

+ Industrial & Computer Electronics 


Stereo, Hi Fi & Sound Systems i’ 
Basic Electronics = r e 


AIR CONDITIONING, REFRIGERATION DIV. Aaa 

e Air Conditioning, Refrigeration uE 
& Electrical Appliances Master Course |. 

e Air Conditioning- — e 9 O-—- 
Servicing Course PM 


AUTO-MECHANICS DIVISION 
e Automotive-Diesel Master Course 

e Automotive Mechanics — 
e Diesel Mechanics P al. 
e Engine Tune-up and Electricity" “= — 


HOME APPLIANCES DIVISION 


e Home Appliance Master 
Technician’s Course 

e Home Appliances Servicing 

e Handyman Appliance Repair 


NATIONAL Ge) SCHOOLS MAAL: 
WORLD-WIDE TRAINING SINCE 1905 | VET.ERANS 
4000 South Figueroa Street Los Angeles, Calif. 90037 


! CLASSROOM TRAINING 
HIGH SCHOOL AT HOME AT LOS ANGELES 
National offers ac- 


| | NTS occupies a city block with 
credited high school § over a million dollars in train- 
programs. Take only M ing facilities. Check special 
= subjects you need. 


| box for details. 
ap Study at rour own 
/ pace. Everything in- EDE 
cluded at one low FREE BOOK & 
SAMPLE LESSON 


tuition. 


NATIONAL. 


WORLD-WIDE TRAINING SIN 


" So. Figueroa St., Los Angeles, Calif. 90037 


Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
for division checked below, Check one only. 


O ELECTRONICS DIVISION 3 
B (3 AIR CONDITIONING, REFRIGERATION DIV. e 
l| Ci AUTO-MECHANICS DIVISION 
j © HOME APPLIANCES DIVISION 
C] High School at Home 


(Dept. 202-58) M 


BAIN initi RN E Eos 
| Address „aae | 
EU a fond 


| [ ] Check for veteran training under new G. |. Bill. 


[] Check if interested ONLY in classroom training 
DL at Los Angeles 
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EARN 
T WAGES 


as a HEAVY 


EQUIPMENT 
OPERATOR 


m ue 
ac 
xw 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify . . . NOT by correspond- 
ence, but by actual field training on machines like the ones 
used by the industry. Huge training grounds in North Carolina, 
a million dollars worth of school-owned diesel-engined ma- 
experienced instructors, full 220-hour and 440-hour 
courses. National, the original school of heavy equipment opera- 
tion, is a recognized leader. Member American Road Builders 
Assn., Services and Supply Division. Associate Member A.G.C. 
Full-time Job Advisory and Counseling Director on staff. VA 
approved. For men ages 17 to 56. Train Now-Pay Later plan... 
other payment plans also available. Write TODAY for FREE 
catalog and FREE copy of school newspaper reporting news of 
National School graduates. 


chines, 


NATIONAL SCHOOL [ 
OF HEAVY EQUIPMENT OPERATION, Dept. A-15 
O. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 


P. 
Please send me FREE illustrated school catalog and complete in- 
formation. | understand there's no obligation, 


City — — — Á— ——Slüate C Zip Code —— —— 


| 
fa 


lel 


Secrets of Teaching 
Yourself MUSIC 


Revealed in Your Home This Money-Saving Way 
ES! Now you can teach yourself to play Piano, 
Guitar, ANY instrument in your spare time— 

even if you've never played a note in your life! 

Famous proven Course makes it simple as A-B-C. 

Pictured lessons show you how. No teacher. It’s 

amazingly easy! Surprise your friends by playing 

favorite music. Write today for our FREE new book- 
let. U.S. SCHOOL OF MUSIC, Studio 155, Port 

Washington, N.Y. 11050. (Est. 1898. Approved, 

N. Y. State Educa. Dept.) Tear out as a reminder. 


psu ds 
F 


Now you can use this ONE power-feed shop to turn rough lum- 

ber into moldings, trim, flooring, furniture. ..ALL popular pat- 

terns. RIP... PLANE... MOLD... . separately or all at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost ... You can own this power tool for only $30.00 down. 
Send postcard today for complete facts. 

BELSAW POWER TOOLS, 9291 Field Bldg., Kansas City,Mo. 64111 
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Stop dreaming 
about It... 
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Build it yourself! 


CHOOSE PLANS, MATERIALS and get 
HUNDREDS OF MONEY-SAVING IDEAS 
with Harry Walton's: 


HOW TO BUILD YOUR CABIN or 


MODERN VACATION HOME 


NS YOU CAN easily turn those daydreams of a 
country hideaway into reality! This book shows 
you exactly how to plan and build your own handsome, 
low-cost vacation home. Take your choice of a wide 
range of styles, including log cabins, A-frames, flat- 
roofs, beach houses, California cabins and more! You'll 
find all the details on how to pick the best site, tools, 
materials, financing— including valuable tips on special 
designs for seashore, deep woods or national parks! 


WELLS, HEATERS, PANELING.. . everything! 


You'll find yer det id. step-by-step directions on 
every aspect of building the basic structure plus full 
data on utilities, fireplaces, water, porches, terraces, 
heater systems, carports, interior finishing, kitchens, 
waste disposal. In fact, you'll get everything it takes to 
build and complete your country retreat! 

HARRY WALTON, one of the nation's leading editor- 
writers, has been an expert on home building, remodeling, 
tools and materials for over : 

30 years. His name means '] 
craftsmanship to millions 

of readers of POPULAR 
SCIENCE MONTHLY, where 
he was Home Workshop 
Editor for 10 years. 
FULLY ILLUSTRATED, 
bound in tough paper, 
with over 170 photos, 
schematic diagrams and 
cutaway drawings that 
explain tricky details 
wherever words are |! | e 
not enough! di ndi 


— — 
= 


Hew to bus your 


om — — = = MAIL COUPON TODAY! = =m mmm m man mg 


POPULAR SCIENCE 
44 Hillside Avenue, Manhasset, N. Y. 11030 
Rush my copy of HOW TO-BUILD YOUR CABIN OR 


MODERN VACATION HOME postpaid. 1| enclose 
$1.50 in full payment. 

Name 
Address 


City 


State... Zip 
Money back in 10 days if not fully satisfied. 


Lo so um rrr 


fits in every FACTORY BUILT | 


home or car —— 7 v | `- y4 $ $149 | 


OLBOT 


, CHOICE of CHAMPIONS 


belongs 


to You 


PREFAB 


— ite 
Most inexpensive too 


GENUINE Folbet RECREATION for just ONE 


i b i small investment, WITHOUT the continuous NOW 
à Wu cL E i burdens of complicated “big fig’ operation. j NEW 
You GO CAREFREE anytime with COMPACT at SPECIAL | 
a RUD s ese di uo 
signs provide SAFEST low gravity center, SAVINGS 16 foot | 


- etus low - high E IESU con- 
ion, protective decks EXCLUSIVE $ . 

swivel-back COMFORT. ALL within your reach. YACHT-SMART 
In handy Folbot YOU GLIDE smoother, faster large DACRON , 
& MOISELESS with paddies, cars, or sails and | 
ride — w. 1 to 10 HP. motors. Many Sail Rig 
Styles & sizes from 1 to 4 4 seaters, FOLD- 

ING or rigid PORTABLE cme i PREFAB $104 
KIT, or expertly FACTORY 


NATIONAL SAFETY RECORDS 


WORLD RECORD 
FISHING 


$119 


Factory BUILT 


_ Folding trom 
. $169 Factory finished 


ACTION CATALOG 
Mail coupon or amen 


to: FOLBOT CORP. Dept. PS- 568 1 | 
Charleston, $. C. 29405 


a 
etna 


Lg E ^ P ed Name 
Fi Pr] : ar T: 
DESCR ae 

A g P a 


^ d Address 


“I Have > My Own Shop Now!" 


Says Freeman J. Jeffress, Oklahoma City, Okla. 

—§% "Your course is so good, | wouldn't take 
LB ~~ g back the money ! paid for it. ! have a — 
S Ww "Hd" little shop set up in my home and it h 

| CE v already paid for itself!” 


Bez LOCKSMITH 


Add 50% - 100% to YOUR INCOME with 
easy spare time earnings. Cash in on nation- 
wide shortage...in good times and bad. 
Quickly step into a big-pay opportunity job 
—high profit shop of your own. 


Earn Extra Money RIGHT AWAY! All Master 
Tools, Equipment, Supplies Furnished 


| Age, education, minor physical handicaps 
don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated d 
er ide ren real ars 2n ca ooa Bouss >H EY us | 
Ocks, padlocks and safe locks, under gui vet cen d 
ance of experts. Enjoy the fun of building and the thrill of 
FREE illustrated Book flying your own Bensen Gyrocopter 


p] 
pieces of jon. a Pure REA ge oo i gU a high-pay 
ob, send for F »00k and sample lesson pages. 
equipment Only school of its kind: Lic. State of N. J. Accred- Fly low and slow—or high and fast, as you wish—in this 
Locks, Picks, ited Member National Home Study Council, State 


Tools & Parts — Appv'd. Diploma. Locksmithing Institute (Div. of | easy to handle Copter. World's lowest priced one-man 


supplied for use little Falls, N. J. Est. 1948. | aircraft! Economical to operate. Designed by aeronau- 
APPROVED FOR VETERAN TRAINING tical engineers for easy daas. with ey via tonia, 

p—————— l —————— Bensen whirlybirds have brought the thrills of persona 
MAIL COUPON NOW "ü 

-— LOCKSMITHING INSTITUTE flying to thousands of amateur and professional flyers all 
Without obit. | Dept. 1111-058 : .| | over the world. 3-View Drawings, specs, photos of Gyro- 
| Book, REE | Little Falls, New Jersey 07424 | | copter $3 or Gyroglider $2. Order today! 
Gear | wwe inscri ipod BENSEN AIRCRAFT CORP, Dept. P538 — - 


smithing," and 


| h-D ort, Raleigh, N. C. 27602 
| Sample Lesson Address MEME AM a. Raleig urham Airp r IE 


Pages. No | 
Eia wm em ek re it Eligible for AS dee jd si alias 
ec ere i igible for Ve enefits O 
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MEN: Wall patching 
jobs are a snap 
with DAP Spackling. 
Ready-mixed. 
Bright white. 
smooth spreading. 
Sets fast. 


THINK FELLILA ® 
ABOUT | 


STOP LIFTING YOUR 
HEAVY OUTBOARD MOTOR 


MOTORCADDY 


ADDS YEARS TO YOUR 
3$ FISHING PLEASURE! 
You never lift weight of motor when 
loading or unloading. Fits in car trunk, 
sta. wagon, truck, etc. 8'' Heavy-Duty 
rubber-tired wheels, rolls over roughest 
terrain. Adjustable handle with double 
ratchet lock makes handling a breeze— 
even up and down steps. Protects 
motor in transit or storage. Strong— 
but feather-light. 
icc e FACTORY ASSEMBLED 
VUE uM e GUARANTEED 
i je SHIPPED PREPAID 


SAME DAY RECEIVED $2995 | 


Mfg. Co. 


| 1819 East 17th St. Little Rock, Ark. 7202 - 


INVENTORS 


PATENT SEARCHES IN U.S. PATENT OFFICE 
Patent Development Engineering and Patent Sales Promotion 
Send for Free Invention Certificate and Patent Information 


GEORGE SPECTOR Licensed Patent Engineer 


U. S. Patent Office Former Examiner, 3615 Woolworth Bidg., New York 
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Bill Problems 
CANT MAKE ENDS MEET è 
NOBODY REFUSED upto $17,500.00 


POOR CREDIT, No Trouble. NOT ALOAN CO, 
Send Your Name and Address For 
FREE APPLICATION to nearest office 

NATIONWIDE ACCEPTANCE e« Dept. 97 
930 F St., N. W., Washington, D. C. 20017 
77 South Park St., Reno, Nev. 89502 
307 Pocasset Ave., Providence, R. |. 02909 


? 


i 


service, etc. Mew self-instruction 
lessons for every handyman, home- 
mechanic, serv- 
gunsmith. 


T emilbhIQng AND KEY 
rr Locksmithing “maxine 
FEN Now Made Easy! Practica! up-to- 

B DN wb eee Blak aks, Seedy 
LCG NE Nt 


* LI 
i á 
aN ——— 


> 


SS 


! 
d 


owner, carpenter, 
ice station operator, i 
53 easy illustrated lessons, Full 


f» 
pe 


te 


A price only $6.95, postpaid. Satis- 
| faction or refund guaranteed. 
Mall order lay! 


"13 


Complete course 
=. » how only 


Nelson-Hall Co.. Dept. ES-1 
325 W. Jackson Bivd., Chicago, Ill. 60606 


MAKE YOUR OWN HANDSOME 
DISTINCTIVE EARLY AMERICAN 


"LEXINGTON" WALL CLOCK 


This Antique reproduction 81$" x 15" x 4" deep 
can be yours for only $20.00. Complete pre-cut 
kit Darts, ready for easy assembly, including 
mounted dial, all required hardware, with 9" pendu- 
lum movement and detalled instructions for finish- 
ing. postwar on receipt of check or money-order. 
Money-back puarantee. Write for free catalog. 


| | ROGERS CLOCKS 
5925 Highway 7, Minneapolis, Minn. 55416 


of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible Phi- 
losophy (M.Ph.B.), Graduate of Bible Philosophy (G.Ph.B.), 
Doctor of Metaphysics (Ms.D.), or Doctor of Divinity (D.D.). | 
Chartered by State, Correspondence Courses only. Please write 
for FREE BOOKLET. | 


AMERICAN BIBLE INSTITUTE 
Dept. SP, Post Office Box 8748, Kansas nre Mo. 64114 


3 (CRAFTSMAN: - 


New opportunity for big-pay jobs or your own 
business, INow Y OU éan learn to repair cameras 
; . at home, in your spare time! Free booklet tells 
EM how. NHSC accredited course Includesall instruc 


"NATIONAL CAMERA REPAIR SCHOOL Accredited Member ^ 
Dept. PT , Englewood, Colorado 80110 


; ALL FAMOUS 
X BRANDS! 


TRUCK 
P» AUTO 


É HEADQUARTERS Aor ALL SPORT CAR TIRE SUTES | 
FREE - SEND FOR YOUR FREE CATALOG vum 


E wash tubs; 
ZA MIRRIGATES - CIRCULATES - SPRAYS 


1,001 uses. Stainless shaft. 
176 HP motor or larger... 34 HP for up to 2,400 GPH: 
450 GPH 80" hirh: or 1, 800 GPH from 25' well. eY 
inlet; 34" outlet. Coupling included free. $8.9 

HEAVY DUTY BALL-BEARING PUMP, Up to 5, 200 GI' iem 
or 3,000 GPH from 25' well. 114" inlet; 1" outlet. $12.95 
| Poatpaid if cash with order, MONEY BACK GUARANTEE 


| Costiifüxi and Gear Pumps in All Sizes 
LABAWCO, Box 3, Belle Mead, N. J. 08502 


DRAINS cellars, cisterns, 


Bes 


Use : 


Won't rust or clog! 


ENJOY YI YOUR OWN BUSINESS 


A SHOP “STAND. ALL Model 7 


IN ITSELF Sharpens & Retooths Hand 
Sir. HARDENS BAND 
UTOMATI point. SH. LA 
AUTOMATIC A Saws HACK saws 
i des "m WOOD AND METAL 
© ea CUTTING SAWS 
with straight back 
and identical tooth profile. 


CROWNS-—adjusts to 
any standard crown. 


HOOKS—5 to 21° 
BEVELS—0*? to 30° 


SMITH-NIELSEN 
EQUIPMENT CO. 


Mfg. of Saw Grinders—Distributor of Complete Saw Shop Equip. 
Box 2505 Terminal Annex, Spokane, Washington 99220 FA 8-6680 
‘S-8 


Career in 


ELECTRONICS? 


Career training at home the new easy 
way with RCA Institutes. Lab work with 
first lesson. Pay as you go. Send for 
free 64-page book. 


RCA Institutes, Inc. Dept. PS-58 RGA 
320 W. 31 St., N.Y., N. Y. 10001 


PROFIT IN YOUR SPARE TIME 


SMALL ENGINE REPAIR PAYS BIG ! 
Outboard * Powermower * Chain Saw * Tractor 
MAKE EXTRA MONEY —- or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
perl. "Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
Suite 5-G, 472 MARKET STREET, NEWARK 5, N.J. 


LEARN 
MEAT CUTTING 


Train quickly in & short weeks at Toledo for a 
bright future with security in the vital meus 
business. Big pay, full-time  jobs—HAVE 

PROFITABLE MARKET OF YOUR OWN! Time 
payment plan available. Diploma given. Job 
help. Thousands of successful graduates. Our 
45th year! Send NOW for big, new Illustrated 
FREE catalog. No obligation. G. I. Approved. 


NATIONAL SCHOOL OF MEAT CUTTING, Dept 51-G, Toledo, Ohio 43604 


1 HOME-IMPORT 
4| BUSINESS-Make Big Profits 


A New Drop Ship Plan offers you 
| M first day profits! Deal direct 
= with overseas sources at prices 
= T€ Y shown. Dazzling bargains with 
7) Derringer T nO investment. Full or spare time. 
Pistol $5.99 Write for FREE BOOK today to... 


MELLINGER, Dept. B245, 1554 S. Sepulveda, Los Angeles, Calif. 90025 


Calendar 
Watch $2 uf 


s EaR DRAFTING POE 
AT HOM E. BE KIT? No salesman will call, ! 

i 

AGE i 


— —— A Ae ———— Àár 
NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 4185 


ln. FREE 


| 
| ceu toni m Sty Conc 4500 Campus Drive, Newport, California 92660 F 
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You, too, 
can enjoy 
this kind 
of money 
in your 
own 
business 


AR nata MR OPE 
pe aTa AR EEE ERA AE L EL I POA AAA A 


ree 
" 


5120099! 


on one [O I 


Some make more, some less... 


We help you start Your Own 
all-year business-Make BIG Money! 


e With our easily operated, highly efficient WALL DE- 
TERGER, G. H. Jones made $1200.00 on one job. E. L. 
Goss took in more than $10,000 in one year. E. C. Taber 
wrote, "I made $400.00 gross in two weeks." And no 
wonder...this machine washes walls 6 times faster and 
better than by hand— with no mess...no drop cloths. 
Also postpones repainting many years. 


Your Money-Making Opportunity « We want more 
men to go into this profitable business for themselves 
and enjoy financial independence...freedom from lay- 
offs and bosses. Customers everywhere —homes, offices, 
schools, churches, hotels & motels, etc. How much you 
earn depends largely on you. Training and consulting 
with experts is available at no additional cost. 

Start Part-Time If You Wish e Many start part-time 
and keep their present job until full time is justified. 
You need no special skill or experience. Many earn the 
entire cost in a week or two from the supplies that come 
with the machine. What you take in is mostly profit. 
No need to rent shop or office; operate from home. 


Ours Is Not A Lease Arrangement e You are free to 
operate independently. You sign no contract. You own 
the Wall Deterger and are your own boss. You pay no 
fees, or dues, or royalties, and enough supplies come 
with it to return far more than your small investment. 
It costs nothing to get details...write TODAY. 


V --FREE BOOK ------------ 


= 
! L 
1 VON SCHRADER MFG. CO. : 
(311 “W” PI., Racine, Wisconsin 53403 4 
! Please rush FREE booklet about your WALL WASHING MACHINE - 
: and how I can start my own permanent, profitable business, į 
Name = 
| Address i 
E i 
! City ae 
= 
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MAY 1968 | 47 


Detroit Report... 


WATCH FOR SIDE ARMOR ON '69 GENERAL 


OTORS CARS. This idea rill take 


the form of bumper structures built into the doors to protect 
occupants in side collisions. It will add about 50 pounds to the 


weight of a car. 
Chevrolet, Pontiac, 
'59. Door structures, 
be beefed up. 
protection of their cars. 


Pontiac’s '69 Grand Prix will be an all-new 
car with at least two exclusive features. 
One is an electrically heated rear window 
(with coating, not wiring); the other is a 
novel radio antenna concealed in the wind- 
shield molding instead of sticking out on 
top of a fender. The heated rear window is 
strictly for de-icing, not for defogging. The 
coating is not suitable for windshields be- 
cause it reduces visibility. 


Disk brakes will soon be standard on all De- 
troit cars with power brakes, if present trends 
continue. All GM cars will switch from four- 
piston to single-piston calipers for '69 (ex- 
cept Eldorado, which got the single-piston 
caliper in ’68). This move can cut disk-brake 
cost as much as 20 percent. 


All-new styling for the Imperial is coming 
this fall. Reportedly, this Imperial will be 
the best looking of all Chrysler’s new models. 
Chrysler executives have been disappointed 
with the Imperial in recent years and blame 
slow sales on its boxy, uninspired look. It 
will be up against tough competition, for 
Cadillac is also slated for a completely new 
body (while the Lincoln will merely get a 
grille change along with some cosmetic re- 
arrangements). 


Chevy is building Corvairs at the rate of six 
an hour, losing money on every one of 
them. The ‘69 model was given the go-ahead 
in February. It looks just like the '66, '67, 
and '68 models. Chevrolet officials freely 
admit that they subsidize the Corvair pro- 
gram to forestall further talk that it's ‘‘un- 
safe at any speed." Production, however, 
could be cut off at any time. 


Import-car sales  baffle Detroit. Imports 
might reach the million-car mark this year, 
with the arrival of attractive new models 
like the latest Fiats, front-drive Simca and 
Renault, and auto-transmission VW. Detroit 
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The side armor will be a feature of ali full-size 
Oldsmobils, 
roof pillars, and floor pans also will 

Meanwhile, Ford is concentrating on frontal impact 


Buick, and Cadillac models in 


just can't find the right combination to com- 
pete with these jobs. Main holdup is vol- 
ume. Detroit reckons a subcompact must 
sell at the rate of 250,000 a year to bring a 
profit Right now, auto makers doubt that 
they can reach that number. But Ford will 
probably take the plunge with its Delta 
subcompact coming out as a 1969% or 
1970 model. 


An Opel GT sports car is planned by Buick. 
This is a low-slung, futuristic coupe, not 
unlike a miniature Corvette. It just might 
be ready for sale in the U.S. by the end of 
this year. 


Nonskid brakes on new cars? Don't hold 
your breath. Brake systems that prevent 
any wheel from locking on wet or icy pave- 
ment will not be ready for '69 production. 
Ford and GM will wait at least until ’70, 
because the systems on test still have bugs 
in them. Two drawbacks: jerky action and 
reduced dry-pavement efficiency. Plans now 
call for nonskid brakes to go on selected 
models the first year, while auto companies 
watch field operation carefully. After a pe- 
riod, nonskid brakes will be made available 
on all cars. 


The new AC tank-immersed electric fuel 
pump will appear first on Buick’s Riviera. 
The unit has been ready for a year but did 
not go on the '68 models because of noise. 
This was traced to a bearing. Now, with a 
new type of bearing, the pump works as 
quietly as the mechanical vacuum ones in 
present cars. Advantages of the electric 
pump: higher regularity, longer life, reduced 
evaporation from fuel lines, and less chance 


of vapor lock. 


Detroit Editor 
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Trouble you cant afford. 


Simulated collision looms in Champion 
Spark Plug Company's passing power tests. 


Passing trouble. 

Maybe dangerous trouble — 
from a lack of passing power 
just when you need it most. 


The way out of passing 
trouble? An engine tune-up—a 
new set of Champion spark 
plugs plus other basic tune-up 
items your car may need. 


United States Auto Club 
certified tests proved that tune 
cars passing another vehicle 
going 50 m.p.h. were able to 
get back in their lanes an 
average of /Y5 car lengths 
faster than untuned cars. 


Other Champion Tune-Up 


tests showed average savings of 
over a gallon of gas per tankful 
for Chevrolets, Fords, 
Plymouths, Ramblers and 

other makes that had gone 
10,000 miles without a tune-up. 
More than 5096 of the 
improvement was from new 
Champions alone—the Heart of : 
the Tune-Up. Champion spark na. B. 
plugs meet or exceed warranty b : 
requirements of all vehicle and 


engine manufacturers. spark plugs 
Stay out of untuned car SUMA AE 

troubles. Get a Champion „the heart of 

Tune-Up at least once a year a tune-up 


or every 10,000 miles. 


XXE PICTURE NEWS 


What happens when a chopper fitted with 
wheels has to go down in the drink? Nothing, 
if it's equipped with rubber-bag flotation 
gear like this British Westland Wessex. 
Mounted in canisters on the wheel hubs, the 
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Peekaboo bag? No, a survival hood 

It's too bad that the pretty (take our word 
for it) girl shown here has to play peekaboo 
to get her point over. She is demonstrating 
the use of a plastic "survival hood" for air- 
line passengers. Made by the G. T. Schjel- 
dahl Co. Northfield, Minn., it provides 
protection against smoke and gas inhalation 
while escaping from a crashed plane. 
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A pinch of salt triggers balloons on a British chopper 


bags inflate automatically when a saline 
switch gets doused in the sea. The wide- 
spaced gear legs assure good stability. Buoy- 
ancy at the rear of the craft is provided by 
permanently inflated bags in the tail cone. 


Step on that brake, cowboy! 


Whoa! This is Endsville for fancy cars. 
Owned by the Cudahy Co. of Phoenix, and 
built by Gene Winfield of the AMT Corp., 
it has fringe on the rocker panels, horns on 
the hood, hand-tooled cowhide upholstery, 
horseshoes on the brake pedal, spurs on the 
accelerator, handlebar steering, and sixguns 
at both sides of the rear seat. 


7% 


start. But we didn't. 


all- new S 
quality in 


ÍS 


We could have. offered 
instrumentation as an ac- . 
cessory, instead of making 
it standard: tach, speed- 


ometer, ammeter, fuel 


gauge, heat and oil warn-. 


ing lights — plus control 


switches, a cigaret lighter . 


and electric horn. Plus a 


new indicator that shows - 


drive direction before you 


+ 


plated, screwed-on deck 
hardware as optional 
equipment, instead of in- 
cluding all deck hardware 
of non-corrosive alloy, 
through-bolted, as stand- 
ard equipment. But we 
didn't. 

We could have skimped 
on flotation, instead of 
pressure-packing every 
cranny below deck with 
more than enough to keep 
a boat full of water and 
people afloat. But we 
didn't. 


We eeiald: have süsottad 


...16 feet in length!" 


We could have given 
you no power choice in- 
stead of two Johnson- 
dependables: 155 hp V-6 


-- or 120 hp 4-cycle 4-in-line 


— each with electric power 
tilt, 90° steering arc and 
one-hand Electramatic 
‘throttle and shift control. 
But we didn't. 


We could have settled 
for a plastic windshield 
instead of specifying tem- 
pered, tinted safety glass 
in heavy die-cast alumi- 
num brackets bolted to 
the deck with hinged cen- 
ter section for access to 
bow. But we didn't. 


We could have put a lot less built-in value into our 
Johnson Boats—especially since many of those built-in 
values don't even show. But we didn't! 


We could have foregone ` 
wall-to-wall " cockpit car- 
peting that's fungus and 
water resistant. But we. 
didn't. 


We could have ácewed 


our 3-position bucket seats | 


to the floor instead of 
using bolts plus special 
gripper nuts. But we 
didn't. 


aom feos E. 


We. could have — by 
elimi nating all that storage 
space in bow, side and 


rear seat compartments, or- 
. by not padding side and 


. glove compartments for 
your valuables. But we 
didn't. a 


We could have devised 


a conventional floor plan 
for a conventional hull, 
instead of 
open bow that helps pro- 


vide 57 sq. ft. of room for. 


6 people in our open-deck 


Seasport Il. But we didn’t. 


m. m 
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We cou have offered 
our convertible top and 
front tonneau cover as 
optional instead of stand- 
ard equipment, neatly 
stowed to protect against 
dirt and damage. But 
we didn't. 


See all four new Johnson Boats — 14’-9” to 19’-1” — 


FIRST IN DEPENDABILIT Y 
Division Outboard Marine Corporation 


We could have designed 
a conventional pointed- 
nosed hull instead of our 
Sea-Foil hull with its 
twin-arch contours that 
put water to work for our 
soft, smooth, level, dry 
ride, But we didn't. 


“Johnson Boats 


our Square, . 


at 
your dealer’s now, or write for free catalog. Johnson 
Motors, Waukegan, lll. 60085, Dept. PS-B18. 


EL NI 


New Benelli bike fits inside car trunk 

The Dynamo Compact is the kind of bike 
you can take with you in the car; handlebars 
fold down. It will go up to 50 m.p.h. with 
its 50-cc. engine and four-speed footshift 
gearbox. It has two-wheel brakes, scrambler- 
type muffler, and rides on Pirelli 350-8 tires. 


Rubber-mounted axles give trailer a smoother ride 

A new trailer suspension has been standardized on the 
Travelmaster Executive. It uses rubber blocks instead of 
steel springs. The makers, Mor/Ryde Inc. say road 
shocks are absorbed in the rubber mounts instead of be- 
ing transmitted to the trailer. Maximum stability is as- 


WHAT'S NEW 


FOR YOUR CAR | 


Automatic switch turns lights off for you 


If you like to drive with headlights on even 


in daylight, this automatic under-dash- 


mounted switch will make sure that they are 
turned off when you stop. A good idea for 
forgetful night drivers, too. North Star, 
Box 1119, Burnsville, Minn. 55378. $15.95. 


One-step wax cleaner is detergentproof 
Simoniz Master Wax is a detergentproof 
one-step cleaner wax, available in liquid 
form or as a presoftened paste. It is said 
to combine ease of application with lasting 
protection from soaps, weather, and road 
chemicals. The can carries an applicator. 


sured by locating the suspension anchorage points as 


close to the wheels as space allows. The bogie shown p 


also has four telescopic hydraulic shock absorbers for -— 4 S 
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better ride control. The suspension cuts maintenance. 


Announcing Pontiacs new Ram Air II. 
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H Pontiac Motor Division MARK OF EXCELLENCE 


IIt grooms 340 hp from 5400 rpm. Twists 445 Ibs. ft. of torque Armasteel crankshaft, new push rods and guides and dual 

sat 3800 rpm. And breathes air through two hood scoops. high-rate valve springs. New freer breathing combustion 

| And for Ram Air's moderate extra cost, we've also added chamber with 36% larger exhaust ports. New “tulip head" 

sa new high-lift cam. New forged aluminum pistons. New lightweight valves. Welcome, friends of the automobile. 
L 


2 SABES: decals and 3 eglar pietures are XBHIS far 30E (ANE autsidg H-3-8-]- Send te: B8 Wide-Traeks- P-A- Bax 8887- 138 Wide-Track Blxd-- Pontiac- Michigan 48058. 


Don't leave home. 


Take off in it. 


Campers don’t have to be tents on 
wheels. Consider Starcrafts. Every 
model's panelled inside, has a hardtop 
roof overhead and picture window 
views on both sides. 

See how Starcraft takes off where 
others leave off. Write for free catalogs. 


Starstream 


STARCRAFT 


Dept. 8PS-5 STARCRAFT CORP., GOSHEN, INDIANA 26526 
POWER BOATS, SAILBOATS, CAMPERS AND TRAVEL TRAILERS 
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SHORT CUTS AND TIPS 


STRAIGHTEN 
PAPER CLIP, 
REBEND To 
TOUCH LOWER 
CONTACT AND 
HOLD BULB AT 


E SWING BULB ASIDE 
TO TURN IT OFF- 


Make your own flashlights 


Every member of the family can have a > 


bedside flashlight, at low cost, if you make 
them yourself. For each one, you need a 
D cell, penlight bulb, paper clip (or sim- 
ilar stiff wire, 414" long), and some self- 
sticking tape. Straighten out the paper 
clip and bend one end around the threads 
of the bulb base. Make two right-angle 
turns as shown, bending the lower con- 
tact up until it touches the battery bot- 
tom. With the light bulb in place on the 
terminal, run the wire down the side of 
the cell and tape it fast. To shut off the 
bulb, break contact by simply swinging it 
to one side, off the terminal. 

HARRY WALTON, White Plains, N. Y. 
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D me du ce oo 
Reinforced handle keeps saw in use 


An easy way to repair broken saw 
handles, or to reinforce new ones, is to use 


"^ 


threaded rod and spurless T nuts. Turn ~~» 


the top T' nut on the rod and slot it to ac- 
cept a screwdriver. Screw the rod into a 
predrilled hole in the handle until the bot- 
tom T nut is drawn flush. Peen the pro- 
truding rod to lock it in place. 

PETER LEGON, Malden, Mass. 


| MEN tires take your 


FAL 10 AR WEN. Ri vi Paty Ds : ee. "ou 
The Transport Wide Oval truck f 
tire — extra wide, high-strength | | e Oval truck tire — new drive- 


tire for all wheel positions. wheel tire for all-season traction. 
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The rugged outdoors. Where you need a tight- 
fisted, knuckle-grabbing tire to get you in where 
the going gets rough. 

The Transport Wide Oval truck tire. Original 
equipment tire for new pickup campers. Wide tread 
holds the road. Gives more flotation. Reduces sway. 

The Town & Country Wide Oval truck tire. New. 
With aggressive traction tread that takes hold. In 
mud or mire. Or skidderish gravel. A drive-wheel 
tire thats optional on new pickup campers. 

Wide Oval truck tires give you the advantage. 
For a safer, softer ride. Less rolling resistance. More 
miles per gallon. | 

Choose the Wide Oval tire that's best for your 
pickup camper. At any Firestone Safe Tire Center. 
And specify Firestone tires on your new pickup 
camper or truck. Transport Wide (C Oval, Town & Country Wide ( 5) Oval— 


Firestone TM's, Transport?, Town & Country? 


THE SAFE TIRE 


Ride 
to spare. All-gear drive, no belts, and 
maximum power to the job. 


Nee 


TER 
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Pull one pin and you've a walking tractor 
for rough or steep terrain. Attachments 
for every job, year-round. 


The GRAVELY 
Convertible 7.6 


RIDE IT YOURSELF . . . at your Gravely 
dealer's, or send for our free full-color 
catalog. Write now: Gravely, 9705 | 
Gravely Lane, Dunbar, W. Va. 25064. 


SGRAVELY. 


A Division of Studebaker Corporation | 
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mae PICTURE NEWS < 


Giant vacuum gobbles up debris 


The man pictured above has put nine 
other men out of work. His king-size" 
street vacuum cleaner replaces 10 men 
with brooms. The bag empties through a 
five-foot zipper. Photo, taken at the Tower 
of London, shows a Beefeater in view. 


This "pen" is a 
weight-watcher 


The idea behind 
this penlike device is 
io squir away your 
excess poundage. It 
holds a nonfattening 
liquid sugar substitute 
—the equivalent of 500 
teaspoons of sugar. 
Me-Ta-Sweet is made 
by Ormont Drug & 
Chemical, 223 S. Dean 
St., Englewood, N. J. 


Guess what this barge cargo is 
Spectators seeing this huge bottle being 
barged to a Humble Oil plant near Hous- 
ton, Tex., could conclude that it was a 
rocket in transport. Actually, it's a “frac- 
tional distillation column" to separate 
methane from other hydrocarbons. 


Weightlifter. 


T Es 
S 


Delco Pleasur-Lifts replace ordinary 
rear shocks. They are true air- 
adjustable shock absorbers that’ll keep 
your car at the proper driving attitude 
and road height even with heavy 

loads in the rear. 


When Pleasur-Lifts aren’t compensat- 
ing for the load, they work like a 
regular shock. Then when you need 

a lift, simply add air. 


@ Handy air-fill valve can be installed in any 
location for quick, easy inflation. For more 
convenience an Optional Power-Pac assembly 
can be installed to provide an air pump with 
instrument panel control. @ Nylon tubing 

| resists deterioration. With- 
stands constant flexing in 
temperatures as low as 

| -40°F. €) Tough, 

| pliable neoprene air boot 

| | is interwoven with 

— nylon e— for long life. © Air chamber 
is completely separate from internal shock 
absorbing unit. Normal shock 
action is assured even when air 
is removed. Stop at a United 
Delco dealer for Delco 
Pleasur-L ifts. 
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too hard 

if you don't have 
a new Nicholson 
Teflon-S saw. 


To help you do a faster, easier, and 
better cutting Job, we've added a selec- 
tion of handsaws and pruners coated with 
new, tough Du Pont Teflon-S. 

Friction can't grab hold of a Nicholson 
saw coated with Teflon-S. Tree sap and 
goo can't stick to it. And rust can't get a 
grip on it. 

Put down that old-fashioned saw and 
switch to a new Nicholson Teflon-S- 
coated handsaw. Start working easy. 


There's never a dull moment with 


Nicholson 


Nicholson File Co., Providence, R. I. 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


Locked latch bar frustrates thieves 


One of the easiest locks to pick or pry— 
the garage-door latch bar—can be made 
burglarproof simply by drilling a hole. 
Drill it in the end of one of the latch bars 
that secure the door by sliding into a slot 
in the garage-door track. A small padlock 
inserted through the hole will make it im- 
possible for burglars to raise the door from 
the outside; the latch bar can’t be pulled 
out of the track until the lock is removed. 
Naturally, for this trick you need a garage 
with another entry door. 

H. PFISTER, Stony Brook, N.Y. 


Fast way to hang a Dutch door 


Hanging a Dutch door usually takes 
quite a bit of time because two pairs of 
hinges must be set in the same plane and 
clearance maintained at the rabbet where 
the doors meet. I lay the two halves on the 
floor, or other flat surface, and tack them 
together with several one-by-two battens: 
to maintain clearance, I use doubled 
matchbook covers at center. The door can 
then be mortised for the four hinges and 
hung as one door. Remove battens after 
the door is hung. 

JOHN GAYNOR, Seaford, N.Y. 
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WE TOOK THE ENGINE 
OUT OF THE LOADSPACE 


(IT STARTED AWHOLE CHAIN OF BETTER IDEAS) 


New! 302 cu. in. V-8 available, Choice of 
two economy Sixes— 170 cu. in. or 240 
cu. in.—or big new Ford 302 V-8. Manual 
or Cruise-O-Matic transmissions. 


New! Engine clear of loadspace. Engine's shifted 
22 inches forward, completely out of load 
area. New "sandwich" insulation in 

cover blocks heat and noise. 


New! Driver '"walk-thru." Step back 
into the cargo area from the driver's 
seat. You no longer have to walk 
around the van and open side doors 
to reach torward part of load. 


"e shi 


New! Biggest load- ~~ 
space, 23% more clear ES. 
floor area than in other CUM ESSEN 

vans. Ford Vans now offer NE IE 

over 8V5 ft. load length; Super- * H - 
Vans over 10 ft. LT rela 
New! Payloads up to 3540 Ibs. 
Only Ford offers three series to 
choose from...600 Ibs. more top 
payload than other vans! 


ALL-NEW 
FORD 
ECONOLINE REM LM AMA... 


axles stretches wheelbases to à p handling ease. New 
105.5" for Van, 123.5" for SuperVan. : p 7-inches-wider track for 

Helps make Econolines the steadiest - . new stability. Quicker, eas- 
vans on the road. ier maneuverability, too! 


So many better ideas they make 
all other vans obsolete. 


Moving the engine forward began it all. 
Load length increased. Clear floor area 
became 23% greater than in other 
vans. And with the engine out of the 
way, the driver gained new access to 
the rear load area; engine servicing be- New! Twin-I-Beam ride. The front 
came possible from outside the van. suspension made famous in Ford 
Next, we boosted payloads—up to 3540 = pickups...two front axles for 
lbs. And when we added Twin-l-Beam strength and stability, coil springs 
front suspension for easy ride, plus an for easy ride. 

optional 302 cu. in. V-8 for powerful 

performance, the sum of Ford's better 

ideas was a better van...all around! 


* New! Outside service center. Just 
lift the chest-high hood to check 
oil, water, battery, voltage regu- 
lator, brake master cylinder and 
more. Everything is easy to reach. 


E | has a better idea! 


What Ole Evinrude 
started, our 
computer-equipped 
engineers brought 


= jy, UO perfection 


= EZ The result is 
fy an Evinrude 
TRIUMPH 


Catalog free at your Evinrude dealer, listed in the Yellow 
Pages. Or write Evinrude Motors, 4080 N. 27th St., Milwau- 
kee, Wis. 53216. (Division of Outboard Marine Corp.) 


oufboard motors, boats, snowmobiles. diving equipment 


VINI 


Two things — something old, something new — 
make the 55 hp Triumph a great performer. 

Its powerhead is brand new. Not just because it 
has three hemi-head cylinders. Or three carbu- 
retors. Ortuned exhaust. Or CDelectronic ignition. 
The big news is its loop-charged fueling system. 
Pistons are flatter and lighter. Compression is 
higher. Combustion is cleaner. Result: more power 
per cubic inch. Less fuel consumption. 
“Something old” is a space age refinement of the 
first hollow hub exhaust system developed by 
Ole Evinrude in 1921. It was ahead of its time 
then. But now it has come of age with a thrust 
accelerator ring that makes it efficient at 
high speeds. 

The gearcase is computer-designed for the best 
possible blend of low-drag shape and high- 
thrust gearing. 

Try it and find out why we call it the Triumph! 


the power behind the fun revolution 


THE TRUTH ABOUT 
The Amazing F-111 


from the men who fly them 


By C. P. GILMORE 


I: not beautiful. Its black, drooping 

snoot reminds you of Charlie Brown's 
dog, Snoopy. Its stabilators— jet-pilot talk 
for what used to be called elevators — are 
misshapen barn doors. Its oversize landing 
gear makes it look like those children's 
stamped-metal airplanes with wheels too 
large for the body. 

It's the F-111 fighter-bomber — perhaps 
the most controversial weapon since gun- 
powder. The Air Force says it's the best air- 
plane in history. Sen. John L. McClellan, 
chairman of the Government Operations 
Committee, calls it a flop, a multibillion- 
dollar blunder. 

To see for myself, I recently went to 


For takeoff, pilot moves F-111's 
swing wings to full forward position 
to get maximum lift, Leading-edge 
"slats" help. So do trailing-edge 
flaps, increasing wing area by half. 
With wings swept back, the craft 
flies at 215 times the speed of 
sound, yet takes off and lands far 
shorter than any other fighter- 
bomber. This is Navy version. 


Science 


MONTHLY 


Nellis Air Force Base, Nev. There, the 
first operational squadron of F-111s is 
undergoing intensive training. The Air 
Force isn't talking for the record, but it's 
an open secret that the squadron is headed 
for Vietnam soon — perhaps by the time 
you read this. 

At Nellis, I watched the much-discussed 
General Dynamics bird in operation, ogled 
maintenance crews taking it apart and 
putting it back together, talked with the 
pilots who fly it. 

I came away with two oddly contra- 
dictory opinions: 

e First, the Air Force is right. It's the 
world's fastest and most versatile fighter- 
bomber. No plane anywhere combines 
such a package of abilities — short takeoff 

Continued 
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Controversial swing-wing F-111 


TWO TURBOFAN ENGINES 


will be the backbone of U.S. air power in the 1970s 
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The F-111 can fly at 2% times the speed of sound, or 


and landing, long-range, heavy pay load, 
sophisticated electronics system, ultra re- 
liability. 

e Second, it may also be a blunder. 
Recently retired Secretary of Defense 
Robert McNamara wanted a plane that 
could be used by both the Air Force and 
the Navy. He rammed it through despite 
the opposition of practically everybody 
in sight. That may have been a colossal 
boo-boo. 

Nellis is a spectacular place to watch 
planes being wrung out. 'The base sprawls 
across a broad desert valley just north of 
Las Vegas. In the distance, jagged, naked 
mountains form a dramatic backdrop for 
the runways. The air is as clear as a 
saint’s conscience. 

Leaps into flight. Before I started talk- 
ing to the men who fly the F-111s, I stood 
under the bright blue sky, crisscrossed 
with high-altitude jet trails, and watched 
the planes getting off. At one end of the 
runway, more than a half-mile from my 
position, an F-111 squatted. Then, as the 
roar of its twin jets reached me, the ship 
hunkered forward. It picked up speed 
quickly, sat on its tail, and jumped off the 
ground before it reached the halfway 
point where I stood. 

As the ship nosed sharply upward, its 
wheels tucked daintily forward into its 
belly. The plane, so awkward on the 
ground, suddenly became as graceful as a 
swan in its natural element—the air. 

That short takeoff run is one of 


Plug-in modules are one reason Air Force officials 
say F-111 is easiest plane in history to maintain. 
Technician flips a switch on each. Built-in meter 
says go or no-go. Faulty ones are simply replaced. 


the F-111’s most spectacular feats. Oth- 
er high-performance fighter-bombers—the 
F-4 (McDonnell Douglas Phantom) and 
the F-105 (Republic Thunderchief), for 
example—gobble up twice as much run- 
way. Even with drag chutes, they need 
6,000 feet or more to land and stop. The 
F-111 does it in as little as 2,100. 

The secret is the F-111’s unique swing 
wings. The pilot pivots them forward so 
they stick out almost straight for takeoff 
(in full forward position, wings have a 
16-degree sweep). That gives high lift, a 
short takeoff run. Once off the ground, 
he pulls back on a lever and the wings 
swivel to the rear—as far back as 72.5 
degrees. Now the craft looks like those 
paper airplanes kids make. In effect, the 
pilot has redesigned the ship, in flight, 
into a supersonic plane. 

The swing wing brings many important 
advantages: The plane can fly at 2%4 
times the speed of sound (Mach 2.5— 
about 1,650 m.p.h.) at 60,000 feet, or 
come roaring in at Mach 1.2 (about 800 
m.p.h.) at treetop level. Yet it can loiter 
on target for hours, or fly subsonically 
for tremendous distances. Last spring, 
for example, an F-111 took off from an 
Air Force base in Maine and flew non- 
stop to Paris without refueling, without 
auxiliary tanks. Other fighters have made 
similar flights, but only by taking two or 
three drinks from aerial tankers along the 
way—or in the case of one A-7, by carry- 
ing external auxiliary tanks. 


With wings folded, spoilers—used for low-speed lat- 
eral maneuvers in place of ailerons—are ineffective. 
So ''stabilators," elevators capable of being moved 
separately, come into play for roll control. 


oiter on target for hours 


Incidentally, the low landing speed— 
as low as 120 m.p.h., as opposed to over 
200 for many high-performance aircraft— 
has side benefits. First, it makes for 
greater safety. During the F-111’s first 
5,000 hours of test operations, three 
planes crashed. During a similar test 
period on every other fighter built in re- 
cent years, from six to 14 planes have 
been lost. And the slower landing saves 
wear and tear, too. An F-105 gets about 
15 landings from a set of tires before it 
has to be replaced. The 111 gets four to 
five times that many. And finally, the 
combination of slow landing speed and 
huge tires means the F-111 can land al- 
most anywhere—even on short dirt strips. 
. Virtually all other high-performance fight- 
~ ers need concrete—more than a mile of it. 

On the flight line. With jets taxiing in 
and out, the Nellis flight line is a noisy 
place. I followed the lead of the ground 
crews and slipped on a pair of ear pro- 
tectors—clumsy-looking affairs about the 
size of a pair of large stereo headphones. 
They do two things: hold the noise at a 
tolerable level, and give you sweaty ears. 

From close up, the F-111A—that's the 
Air Force version—is an impressive bird. 
It's surprisingly big—73 feet, six inches 
long. Its wing span is 63 feet with the 
wings cranked out; just 31 feet, 11 inches 
with wings folded back for supersonic 
flight. Fully fueled and ready to fly, it 
weighs upward of 80,000 pounds. A 
needle-sharp stainless-steel pitot tube 
sticking out of the nose makes it look like 
a giant dart; if it hit the side of a moun- 
tain, you’d expect it to stick there and 
quiver. It carries a two-man crew in 
side-by-side seating. 

Beneath each wing are four mounts 
for hanging on weapons. The two out- 
board mounts can be blasted loose com- 
pletely by the pilot once the bombs are 
gone. 

Almost anything can be hung on the 
eight mounts: 48 750-pound iron bombs, 
. rockets, a couple of H-bombs. The Navy 
model, the F-111B, will carry six Phoenix 
guided missiles. These missiles will be 
aimed, fired, and guided by a sophisti- 
cated system that can track up to 18 
attackers simultaneously, pick the half- 
dozen most threatening ones, and shoot 


bulent air—plagued F-111 during its development. 
Modifications were made on a movable cowl helping 
regulate air volume entering engines, as well as to 
a ‘‘splitter plate" in front of the inlet to keep out 
turbulent air next to fuselage, and to a ''spike," 
two quarter-cones back to back in upper, inboard 
corner of intake, that expands and contracts to gov- 
ern air flow. One addition was made: ''Vortex gen- 
erators," small, fixed blades, were installed to 
smooth out air before compression stage. 


them down—automatically. And stuck 
away under the belly is a six-barrel Gat- 
ling gun that spews out 6,000 20mm rounds 
a minute. “It shoots so fast it's like a 
solid-steel cylinder sticking out front," 
says one pilot. 

Advanced electronic gear. The F-111’s 
skin, painted in an ugly brown-and-green 
camouflage pattern, hides some of the 
most advanced electronic equipment ever 
developed. “It will let us do things we've 
never done before," says Col. Chester van 
Etten, Commander of the 474th Tactical 
Fighter Wing, scheduled to be the Air 
Force's first F-111-equipped unit. 

“There’s been a hell of a lot of bad 
mouth about the F-111, but it's a terrific 
airplane,” he says. “Right now, with 
older aircraft, we can hit targets in good 

[Continued on page 194] 
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Taking a long trip with 
your car this summer? 
Here's how you can 
avoid breakdowns on 
the superhighways 


By DAVID N. WENNER 


ne hot weekend last summer a mo- 

torist pulled off the Indiana Turn- 
pike on the outskirts of Gary with a 
badly ailing car. He was angry. He had 
tuned the car for a vacation, and now, 
only a few hundred miles from home, it 
was giving him trouble. 

"I changed the points and even in- 
stalled new plugs," he complained to the 
mechanic at the garage. “Now I can't 
get any power out of the engine." 

The mechanic pulled a couple of plugs 
and examined them. They had begun to 
burn. He found something else wrong, 
too, when he looked at the distributor. 
The fixes proved easy, and we'll return 
to what they were in a moment. 

Let's take a look at the causes of car 
Tbreakdowns, and see how you can stay 
out of trouble this summer while driving 
the turnpikes. 

Your chances of car failure. The statis- 
tics on breakdowns go something like 
this: 

@ If your car becomes disabled on the 
road, the chance of its being tire trouble 
will be one in five. 

€ Your chance of running out of fuel 
will be one in 10. 

e Your chance of ignition trouble of 
one kind or another will be one in six. 

€ Your chance of trouble with your 
cooling system will be about one in 30. 

These figures for recent years were 
compiled by the American Automobile 
Assn., the Ohio Turnpike Authority, and 
the New York State Thruway authority. 

None of these things, or others, need 
happen to you if you take some simple 
precautions. 

Before we get into preventive main- 
tenance, let me ask you a few questions: 

Did you know-—getting back to that 
incident at Gary—that fuel starvation can 
wreck a set of plugs? And that a second 
adjustment is necessary after replacing 
points? Our motorist, true, had installed 
new plugs but had neglected to replace a 

dirty fuel-pump filter. 
~ A proper air-fuel ratio is vital because 
gasoline itself is part of an engine's cool- 
ing system. Beyond that, his spark had 
become retarded. He had failed to take a 
shakedown cruise after installing new 
points. After 100 miles or so, the rubbing 
Continued 
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Clogged or clogging radiator deserves cleaning by a 
well-equipped radiator shop. The radiator shown 
above is being dismantled for ‘‘rodding out." 
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Burst radiator hose immobilizes a car completely. 
Hoses with soft spots, swellings, or cracks should 
be replaced before you take a trip. 


Carburetors with externally vented float chambers 
can cause stalling if a bug is blown in through the 
vent hole. Fit a screen over the hole. 
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Inspect all steering parts carefully before trip. Tie 
dropped off as this car left turnpike—at low speed, 
and thus there was no accident. But... 


Be prepared— carry tire tools, extra oil, basic ignition 
parts, fuses, fan belt, and tools. A roll of electrician's 
tape is great for emergency fixes. 
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Take frequent ts and do not overeat. Many a 
vacation trip has ended as above. Most single-car 
accidents happen because the driver falls asleep. 
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block on the contact breaker arm had 
worn down and closed the gap. So his 
engine was out of tune. 

Did you know that some carburetors 
have a 14-inch hole in the casting that 
can cause a complete breakdown? 

Did you know that some engines, with- 
out an oil seal around the distributor 
shaft, can get a short in the ignition 
points? 

First, lets do something to stay out of ' 
tire trouble. More than half of all tire 
failures occur on high-speed roads. 

Tires that fail [PS, April] usually do 
SO because of underinflation and over- 
loading. The California Highway Patrol 
reports that over half the tires that led to 
accidents had been worn below 16-inch ^ 
tread depth, and 22 percent were worn 
down to the cords. The first rule: Re- 
place unsafe tires. The Rubber Manufac- s 
turers Assn. also recommends that you 
check and adjust pressures once a month. . 

Watch for overheating. Most cooling- 
system failures show up as overheating. 
The most frequent overheating causes are 
rust-choked radiator tubes and water 
passages, leak-sealing compounds that 
have solidified in the radiator, scale 
buildup in the engine block, dirt in the 
system, burst or collapsed hoses, burst 
radiators, broken fan belts, and leaks. 

Why does it happen on the turnpike 
when everything seemed okay in city and , 
suburban driving? The high-velocity flow 
of coolant that is needed for hour after | 
hour at steady high speeds will attack 
weaknesses that pose no problem in | 
short-distance operation. To prevent | 
breakdowns, check fan belts that have 
never given trouble. Look for soft spots , 
in your apparently perfect radiator hose. | 
If your car tends to run hot when idling, 
look for a partly clogged radiator. 

Here’s my advice: Drive about 20° 
miles with fresh water and a cup of non- | 
sudsing laundry detergent in the radia- | 
tor. Follow by draining and flushing. 
Refill with water and the recommended ' 
quantity of antifreeze—even in summer 
(see page 174). If you see symptoms of 
clogging, try a radiator cleaner. It cari! 
fix minor clogging. If clogging is more | 
advanced, get it “rodded out." Spending 
a little money to prepare your car for 
high-speed driving can save you fron 
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Ray gun switches on fog lights 

The ray gun of the comic strips is the 
real thing in England. When fog threatens, 
a police patrol car cruises the highways to 
shoot a ray, on the fly, at standards that 
hold fog-warning lights. The ray gun, a 


beamed radio signal, is aimed at a switch- 
on cell situated between two lights, top and 
bottom, on each standard. 
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PICTURE NEWS 


Astronauts fly in simulated space 

A one-man “space machine,” built to simu- 
late flying conditions between earth and 
moon, has been put in service for astronauts 
at NASA's Langley Research Center. Built 
by Textron's Bell Aerosystems Co., it has a 
gimbal ring to permit pitch, roll, and yaw 
conditions. A horseshoe-shaped swivel rig 
supports it. Two handles control maneuvers. 


, | N RECOIL- 
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Here's an automatic flycaster 


bait accurately up to 80 feet. It fits most 
spincasting (closed-face spinning) reels. To 
prepare your rod, you secure the reel to it, 
thread the line through guide and eyelet in 
the bottom of the casting cup. Attach the 
lure. Reel in until it rests in the cup. Three 
slots gauge the distance. It's $9.95 from 
Ross, Inc., Whitesburg, Tenn. 37891. 


MAY 1968 | 69 


Attention, amateur anglers! 


The practiced angler will sneer, of course, 
but at long last someone has designed an au- 
tomatic flycaster that eliminates hooking 
. your fishing partner, or losing your line in 
overhanging limbs, or losing your lure in 
the middle of a back cast. Just set the dis- 
tance on a scale and press a trigger. 
Auto Cast, as it's called, fires line and 


Ten new turbine cars will try, 
and they just might run away and 
take the first 10 places 


By DAVID PHIPPS and JAMES W. WRIGHT 


The big question this year is not who's 
going to win the Indianapolis 500, but 
whether the big race will be held at all. 
Andy Granatelli, head of STP division of 
Studebaker Corp., and entrant of the tur- 
bine car that almost won last year, is suing 
USAC for changing the rules in his dis- 
favor. Specifically the new rules restrict 
the gas turbine's air-intake area to 15.99 
square inches (last year it was 23.99). 
Many things may happen. The court 
may rule for USAC, in which case the 
STP cars will either be made to conform 
or not appear. The court may rule for 
STP, in which case the ’67 rules will ap- 
ply, and you'll see five STP turbine cars, 
according to Granatelli. Or the court may 
not reach a decision, in which case Grana- 
telli could possibly get an injunction and 
keep the race from being held. Granatelli 
wants the race to be held, of course, but he 
wants the big-intake STP cars in it. So 
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Slim wedge-shaped body distinguishes new turbine 
car built by Lotus for Andy Granatelli's STP team. 
The four-wheel-drive car has engine amidships. 
Three of these are now under construction. 
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Can a Turbine Car 
Win at Indy Thi 


let's suppose the race starts as scheduled 
on May 30. 

From the preparations we have seen in 
both England and the U.S., there will be 
more variety in both cars and power 
plants than ever before: | 

€ At least 10 turbine-powered cars will 
be entered. 

e'lurbine cars will use front-engine, 
side-engine, and midships-engine chassis. 
designs. ui 

e There will be both Ford and Chevro- 
let pushrod-OHV engines. | 

@ Look for both turbocharged and un- 
blown Repco-Brabhams. : 

e Some shops are rigging up turbo- 
charged four-cam Ford V-8s. 

e Other mechanics are building new | 
cars with turbocharged Drake (Offen- 
hauser) engines. 

e Would you believe a lone turbo- 
charged, fuel-injected Rambler six? It'll 
be at the Speedway. 

e Mickey Thompson is building a new 1 
V-8 with three valves per cylinder. | 

€ About 90 cars will compete for the 33 
starting positions. 

If all 10 turbine cars make the starting 
grid, we'll probably see two separate 500- 4 
mile races. The turbines will be out in | 


ik c-- RES E ias BARBA EU RA " 


Carroll Shelby will field a racing team of three or 
four gas-turbine cars built by Ken Wallis Engineer- 
ing in Torrance, Calif. The turbine engine sits neat- 
ly beside driver and powers all four wheels. 


Allison 250 gas turbine (right) will 

drive Bryant-Wynn Special (below). 

Long can on front is an axial-flow 

compressor driven by the first- 

stage turbine right behind it. Sec- 

ond-stage turbine (not visible) 
y drives the output shaft. 


. Wynn-sponsored Bryant car (be- 
low) has engine in front, four- 
wheel drive. Wheels are faired-in 
like '27 Stutz Black Hawk speed- 

.- record car; headrest makes tailfin. 


front by themselves, with the 23 ‘‘what- 
evers" a respectable distance behind. At 
least, that's what's worrying the owners of 
, piston-powered cars. 
Details of the turbine cars are closely 
, guarded secrets, but we have been inside 
the shops where the cars are being built 
and can give you all the key facts. 
Granatelli says the engines will be the 
same Pratt & Whitney ST-6B used in last 
year's car, but rumors say that if the small 
; air intakes must be used, a British or 
French gas turbine may be 
used. The STP drivers will 
be Parnelli Jones (who fa- 
vors the '67 model), Jim 
= Clark, Graham Hill, and 
possibly Jackie Stewart. 
^ Four other turbine cars 
are in the works at Ken 
' Wallis Engineering in Cali- 


P Eagle cars will use Gurney-Weslake 
cylinder heads on basic Ford block. 
Here Dave Davis and Butch Wilson 
are preparing an engine for dyna- 
mometer testing. Dan Gurney 
signed on English gas-flow special- 
ist Harry Weslake to improve Ford 
engine's porting and valve design. 
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fornia. This project is backed jointly by 
Carroll Shelby (of Cobra fame) and 
Goodyear. Wallis, you remember, de- 
signed the '67 STP turbine car. The new 
Shelby cars are similar in that the engine 
is placed alongside the driver, and a four- 
wheel drive is used. 

Three new Granatelli-STP-Paxton cars 
are under construction at the Lotus works 
in England. The turbine will be mounted 
centrally behind the driver, who sits far- 
ther forward than customary. The wedge- 

Continued 


Turbocharging may be the weapon Ford and Offy need to stave off the. 


shaped body is unusual, with no front 
apertures but flush air intakes behind the 
driver's ears, and the exhaust ahead of 
the intakes. The turbine is installed back 
to front with the power takeoff just behind 
the seat. 

The drive is taken from the turbine to 
the torque-split differential by Morse 
chain, then by equal-length shafts to front 
and rear-wheel final drive units, which 
look rather like I-beam axles. Some of the 
transmission components are made by 
Ferguson, but they are all Lotus designs 
and make no use of Ferguson four-wheel- 
drive patents. 

But the turbine is a General Electric 
TES-100, and the transmission system is 
even more radical. It's called the *hydro- 
differential" drive. This means that en- 
gine torque is split between front and rear 
wheels hydraulically instead of mechani- 
cally. 'The drivers will be Dennis Hulme, 
world-champion Grand Prix driver in '67, 
Bruce McLaren, and possibly A. J. Foyt. 

One more turbine car. This is being 
built by Professor Glenn Bryant, head of 
the Research Division of the Aerophysics 
Department at Mississippi State Univer- 
sity. Sportsman/businessman Jack 
Adams of Walls, Miss., is backing the 
project. Two-time Indy winner Rodger 
Ward is acting as consultant, but no 
driver has been named. 

The engine is an Allison Turbo-Shaft 
Model 250. Weighing in at a scant 135 
pounds, the engine produces 317 shaft 
hp. in stock form. Certain modifications 
will increase this figure considerably for 
race-car use. Also a four-wheel drive, its 
de Dion-type suspension and drive units 
are being built by McKee Engineering. 

The chassis departs radically from ex- 
isting theory. The engine will be mounted 
in front of the driver. The car will be 
monocoque construction of stressed fiber- 
glass, backed up by chrome moly steel in 
high-stress areas such as suspension 
points and engine mounts. It is calculated 
that the cockpit can withstand a 16-ton 
impact. 

Dan Gurney's All-American Racers, 
Inc., seems to be the busiest shop. Six 
'68 Eagles are being built. The new Eagles 
are lower and narrower than the previous 
model. Of these six, Dan will keep one. 
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For power he will rely on a 305-cu.-in. 
Ford pushrod engine fitted with his Gur- 
ney-Eagle-Weslake heads and fuel injec- 
tion. 

Output for this engine is anywhere 
from 530 up to 575 hp. depending on 
whether it is running straight methanol 
or a nitro percentage. 

The remaining cars have been sold to 
Bobby Unser (Leader-Card team), Jerry 
Grant (Friedkin Racing Enterprises), 
Roger McCluskey (Lindsey Hopkins 
team), and Roger Penske. The Penske 
car may or may not run at Indy. If so, 
Mark Donohue will drive. The Unser car 
will use a turbo-Offy, while McCluskey 
and Grant are going with the Ford four- 


cammer. Penske’s car will use a pushrod M 


Chevrolet engine. 

Turbocharged or regular? Veteran race- 
car builder Eddie Kuzma is making new 
cars for both A. J. Foyt and Mario An- 
dretti. The two Foyt cars will have Lotus- 
type unit construction and Lotus-type 
suspension with inboard springs. Foyt 
will use Ford power, but as yet is un- 
decided whether to use the turbocharged 
model or the regular engine. The turbo 
is said to be putting out a reliable 700- 
750 hp., while 530 is about tops for the 
regular engine. 

The Dean Van Lines racing stable was 
disbanded after the death of Al Dean, 
and Mario Andretti bought all the equip- 
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Mickey Thompson's new car has a Chevy-based V-8 


with special cylinder heads using three valves per 
cylinder. All valves are operated via pushrods and 
rockers from a single central camshaft. 


] 


as-turbine challenge 


ment. In addition to his last 
year’s car which has been 
updated, Mario had Kuzma 
build him two new cars. 
Like Foyt’s, these are mo- 
nocoque but feature Brab- 
ham-type suspension with 
exposed springs. At this 
time Mario is also unde- 
cided about which Ford 
engine to run. 

Jack Brabham, who first 
shook them up at Indy 
with his midships-engined 
Cooper-Climax back in 
1960, will be back with two 
new Repco-engined cars. The Australian- 
built Repco engine is a four-cam V-8, and 
*the new Brabham chassis will have a unit 
body for the first time. Inboard front 
springs will also be used for the first time 
on a Brabham. Jochen Rindt will drive 
one car, and Brabham may take the other 
himself if it proves really competitive. 

Two other British-built cars are the 
Lolas for John Surtees and Al Unser. 
They will probably have turbocharged 
Ford V-8 engines. Lola designer Eric 
Broadley may try out the new Hewland 
four-wheel-drive system, but is expected 
to race with rear-wheel drive only. 

The independent builders have also 
been busy. Howard Gilbert has turned 
the George R. Bryant Racing Team 
BRPs out to pasture and is replacing 
them with two cars of his own design. 
Gilbert’s cars are set to take either Ford 
or Offy power, but are currently 
equipped with the regular four-cam Ford. 
Masten Gregory has been signed. 

Rolla Vollstedt of Portland, Ore., has 
built two new cars (he does it as a 
hobby), both Ford-powered. Daytona 
stock-car champ Cale Yarborough has 
been signed to drive one of them. 

A. J. Watson is still very much around 
though not quite as active as he once 
was. This year’s effort is one new car for 
the Leader-Card team and one rebuild. 
" Both are Ford-powered. 

Smokey Yunick is building an Indy- 
type car but doesn't think it will be 
ready in time for the 500. He hopes to 
enter it in the USAC National Champi- 
onship series later in the season. 


Four-cylinder, twin-cam Drake (Offy) engine is reaching new and 
higher power peak, thanks to an exhaust-driven turbosupercharger. 


With Frank Harrison retiring from the 
game, mechanic Jerry Eisert takes over 
the old Harrison equipment. 'This in- 
cludes the updated Chev-powered car 
that Jerry built several years ago plus a 
'67 Eagle, also updated. The Ford-pow- 
ered Eagle will be driven by Johnny 
Rutherford and, along with the Jerry 
Grant-Tom Friedkin Eagle, will form the 
Bardahl Racing Team. 

Mickey Thompson has completely re- 
designed and rebuilt the car he had last 
year. Mickey has retained the rubber 
suspension which he believes has great 
possibilities. Power will again come from 
Mickey's own engine. Based on a Chevy 
block (cast from aluminum by Mickey), 
the engine features three-valve, pushrod 
heads and Mickey's own fuel injection. 
Power is 530-plus on methanol. 

Fred Gerhardt is building three new 
unit-body Gerhardts. Gordon Johncock 
will drive one of them, with a turbo- 
charged Offy. Gerhardt will enter one car 
himself, to be driven by Art Pollard. 

Six-cylinder Rambler. This is a 200-cu.- 
in. engine that is force-fed by an AiRe- 
search turbocharger similar to those used 
on the Offy. The fuel-injection unit Is 
hot-rod-builder Barney Navarro’s own 
design. Except for sodium-filled exhaust 
valves and some porting, the heads are 
almost factory stock. A stock crank is 
used with special rods and pistons. 

That's the picture to date and, barring 
floods, tornadoes, the wrath of Granatel- 
li, and other natural and unnatural dis- 
asters, we're looking forward to a bang-up 
race. ü: 
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Ihe Fake 
Tropical Paradise 
ides an 
Dil Field 


mn Beach, Calif., has the world’s fan- 
ciest oil field. Palm trees and other 
exotic tropical plants grace its four off- 
shore drilling islands, while movable drill- 
ing towers 180 feet high are camouflaged 
to look like deluxe apartment buildings. 

Far under the ocean, drill bits probe 
more than a half-mile seaward and right 
under the city’s business district, as well 
as straight down. 

The four drilling islands—up to 10 
acres in size—were built as the only prac- 
tical way to sink more than 850 wells by 
1971. Some 657 producing wells and 
200 water-injection wells now spread out 
like bent drinking straws from the islands. 

It took 600,000 cubic yards of dredged- 
up ocean floor to build each island to 15 
feet above the waterline. Catalina Island, 
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Beautiful scene above—flood- 
lighted “apartment” build- 
ings, waterfalls, and palm 
trees—conceals an oil-drilling 
island. It's one of four such 
islands built off Long Beach, 
Calif., to pump out nation's 
largest undeveloped field. 


Aerial photograph shows oil- 
storage tanks and other de- 
tails of drilling island off Long 
Beach's attractive shoreline. 
The “apartments” are actu- 
ally drilling towers; they 
move on rails along with 
trees, changing the scene as 
drilling progresses. 


about 25 miles away, provided rock to 
shield the edges against the sea. 

Drilling began almost while the sand 
was still wet. Roads and work areas were 
blacktopped. Pipelines, 66,000-volt elec- 
trical-supply system, and telephone-com- 
munication network were buried seven 
feet below the harbor bottom. 

The 180-foot drilling structures are 
painted in pastel colors and are subtly 
illuminated at night. Their three-deck 
units house mud shakers, pumps, drill 
pipe and casing, motors—all the equip- 


— 


ment usually spread over thousands of 4 


square feet on an ordinary drilling site. 

The towers move from site to site on 
rails, taking a small group of palm trees 
along for the ride. Shoreside viewers, un- 
aware of the towers' slow movements, 


| 
1 
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Hoá e extend down into rich oil and gas — 
under ocean bottom is shown in drawing. Pipelines 


stare with amazement at a scene that con- 
stantly changes. 

Why glamorize the islands? Long 
Beach is a resort city with big plans for 
shoreline development. The image calls 
for attractive islands that are getting con- 
crete panels in sculptured designs, water- 
falls, additional plantings, and lights. 

Noise of the usual gas engines near 
a drilling platform has been traded for 
the quietness of 700-1,000-hp. electric 
pumps. The result is oil production a 
few hundred feet from a popular beach. 

For the next 32 years, Thums (Texa- 
co, Humble, Union, Mobil, and Shell) 
Long Beach Co. will pump out 1.2 bil- 
lion barrels of crude. Its value will sur- 
pass that of all the gold produced in Cali- 
fornia since 1848.—Robert Hazelleaf. 
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" "T paper electrical system, and tele- 
phone network are also buried under ocean. 


Drilling towers move from location to location, 
straddling trenches 16 feet wide and seven feet 
deep. Hydraulic jacks pull each 114-million-pound 
tower assembly along its rails to new sites. 
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THE TRUTH ABOUT 


& 
e is marijuana addictive? ! 
e Does it have bad physical and mental effects on the user? 
e Does its use tend to increase crime? 4 


Here are the conflicting opinions of leading experts 
on this highly controversial subject 


By ROBERT GANNON 
| | 
aM | 
After reviewing Mr Gannon's article on T: great debate about marijuana ranks 
marijuana, “The Truth about Pot," a closely behind: Vietnam and civil rights + 
consultant for thé American Medical As- as one ofthe top issues of our time. And | 
sociation had thig to say: “This is an as the number Of pot users grows, so does 


excellent article. The author has done a 
wonderful job of making some legislative 
zealots look ridiculous simply by quoting 
their exaggerated §tatements and reciting 
the disconcerting facts." 


the controvets¥ Mf Which marijuana is 
called everythin ffm a menace to a 
harmless delight. 

What is the truth aont, this strange 
drug? Here is an in-deptlT*E&port on the 


# 
| 


i 


8860058686060658600600980802020886000800800800820800800008000208008800080000008a88880880000050808008868080282065 visse. ua 


Attorney General Ramsey Clark: The legal problem 


Ll 


f 


“The use of marijuana and the sale of marijuana is a federal crime and 
we will investigate and prosecute where that use or sale is found. I also- 
think in our time, and particularly among our youth, that an atmosphere 
of permissiveness is a danger, a clear and present danger to our kids. And . 
that marijuana is so frequently coupled with LSD and other highly danger- 
ous drugs that we have to enforce very effectively in this field to protect | 
those youths from themselves—and to protect our society.” 
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t problem and what science 
ias learned so far about its effect on those 
who use it. 

Getting caught with the mild, euphoric 
drug called marijuana can mean a jail 
term of from two years (in most states) 
to life (in Texas) for the first offense. 
Yet nearly eight percent of all Americans 
have tried it at least once, and another 
one million to 2.3 million turn on with it 
more or less regularly. Life states that 
last year 675 million marijuana cigarettes 
were smoked in the U.S.—3% for each 

—. man, woman, and child—in a flouting of 
“the law rivaling the aaya of Prohibition. 


Lib ug Chief Dr. James God- 
urren Pgp anation of what he 


It it isn’t an item that an i imated 15 
percent of the soldiers in Vietnam puff 

. pot, it's another one noting that 13 mid- 
shipmen were caught smoking it at An- 
napolis. 


Few scientific studies exist 


Solid medical evidence regarding mari- 
juana is hard to find, mainly because no 

» mass, long-term studies have been con- 
ducted. Few short-term ones have, either. 
In 1963, for instance, only four persons 
in 1 the whole country were licensed to per- 


as been completed. 


to 11 lone. narrow, toothed leaflets, powt 
ed on both ends, growing from a center 
like olive-drab spokes on a lopsided 
wheel. The stalk, hollow, is four-cornered, 


as reported.” 


and can grow to two inches thick. Under 
optimum conditions the plant can rise to 
20 feet, but usually stops at five. 

The intoxicant content of the mari- 
juana source plant, cannabis (hemp), 
varies considerably. Most of the wild 
stuff has so little active resin (which con- 
tains the intoxicant tetrahydrocannabi- 
nol, or THC) that it gives no more kick 
than corn silk. Two reasons for the low 
content: It originally was grown for 
hemp fibers, not resin, and the climate 
over most of the U.S. isn't hot enough 
for maximum resin production. Pot 
grown in cramped window boxes for fun 
and profit tastes especially awful. 


Marijuana grows easily 


The nice thing about cannabis, say 
illicit horticulturists—disregarding the 
fact that if caught they can go to jail for 
years—is the ease of producing bumper 
harvests in the right climate. An entre- 
preneur plucks seeds from a smoking 
supply, then either puts them in a propa- 
gation tray with this year's petunias, or 
simply scatters them in a secluded field 
in March or April. He rakes a little 
earth over them. No harrowing, weed- 
ing, fertilizing, or spraying necessary. He 
returns to mow the crop right after the 
first light frost. 

Last fall, before the reaper could har- 
vest an acre-size pot patch in Virginia, 
narcotics agents swooped in and plowed 
under $100,000 worth. The narcos also 
arrested the 18-year-old pot farmer, who 
is awaiting trial, pondering the pitfalls of 
growing your own "grass." 

Nearly all marijuana smoked in the 
U.S.—95 percent, estimates U.S. Deputy 
Commissioner of Narcotics Robert Gaff- 
ney—is smuggled in from Mexico, usually 
in ingeniously outfitted “tourist” autos. 

Continued 
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FDA Chief Dr. James L. Goddard: The scientific problem 


"Some press reports allege that | see no difference between smoking 
marijuana and having a cocktail. This is false. The possession and use 
of alcohol has no such severe legal penalties attached. But we do know 
physical and mental penalties that the alcoholic must pay—these are well 
documented. For the user of marijuana, the threat is of the unknown 
effects which science must yet determine. 
drinking both present dangers to the individual, and in this respect, as a 
physician, as well as a parent, | do not dismiss the subject as casually 


Smoking marijuana and 
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Pot creates a feeling of omnipotence 


It was for the transportation of pot 
across the border that psychedelic drug 
exponent Dr. Timothy Leary was fined 
$30,000 and handed a 30-year prison sen- 
tence, now being appealed. 


Mexican pot has a bigger kick 


A kilo (2.2 pounds) of pot costs $20 
in Mexico, goes for between $80 and 
$200 in the U.S. Mexican marijuana 
averages 13 percent resin, while wild U.S. 
stock is only about half that, according to 
Dr. Richard E. Shultes, Harvard bota- 
nist. Indian cannabis is about 20 percent 
resin. Recently an even more potent can- 
nabis called kef (Arabic for good humor) 
has been brought in from North Africa. 

Regardless of the strain, the flower- 
less male plant has virtually no resin; all 
the good stuff is concentrated in the fe- 
male's flowering top and upper leaves. 
Do-it-yourselfers dry the mixture in the 
sun, then chop it fine. 

A pound is good for more than 1,000 
joints (cigarettes). Usually a batch is 
split into five-dollar "nickel bags" the 
size of wooden matchboxes, each good 
for about 12 roll-your-own smokes. 

Marijuana is also drunk like tea, or 
used as an extra ingredient in candies, 
cookies, and cakes (about one cup for a 
standard cake mix). It's even sprinkled 
over spaghetti sauce. But about 2.6 times 
more is needed for the same “high” when 
eaten as when smoked. 

Hashish also comes from the cannabis 
plant, but most connoisseurs put it in a 
different category, because it has such a 
wallop—between five and eight times 
more than that of marijuana. “Hash” is 
produced only under ultra-fine growing 
conditions found abroad. There, the fe- 
male cannabis exudes a sticky, saplike 
substance that is pure resin. Collected 
and dried, the hash looks like gray or 
brown burnt rubber. Often it's mixed 
with cow dung so it won't crumble. In 
the U.S. it retails for between $50 and 
$110 an ounce. 

Soon there may be a third group of 
products on the illicit market: synthetic 
THC. Last August Dr. Raphael Me- 
choulam of the Hebrew University of 
Jerusalem and Dr. Hershel Smith of 
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Wyeth Laboratories, Philadelphia, an- 
nounced that they had economically syn- 
thesized two forms of THC, the first time 
this had ever been done. The process is 
relatively easy, and already hippie chem- 
ists are reportedly turning some out. 
The physiological effects of synthetic . 
or natural THC are rather mild, ordinar- 
ily beginning within a minute and lasting 
less than four hours. THC lowers the . 
body temperature somewhat, sometimes 
raises blood pressures, slows breathing a 
little, and increases the pulse rate. It de- 
creases blood-sugar levels, making the 
user hungry; and it dehydrates his body, 
Increasing the need to urinate. It also 
causes a slight reddening of the mem- . 
branes around the eyes. The pupils di- 
late, the eyes' reflex to light change slows, 
and sometimes daylight seems to hurt 
the eyes. Also, the breath smells like 
burnt rope for an hour or two. 
Does pot affect your driving? 
With all these things going on—even if - 
in small degree—what happens to a man's 
driving ability? No specific tests have 
been run, but according to narcotics ex- 
pert Dr. Joel Fort, former resident psy- 
chiatrist at the U.S. Narcotic Hospital in | 
Lexington, Ky., the way most people use 
it, “there is no particular effect of the 
cannabis on the coordination or reaction 
time, the factors that would be particu- ` 
larly important . . . With higher dosage 
the effect would be that of a sort of mild : 
sedative-stimulant . . . Certain dosages 
(probably) affect depth perception." 
Donald B. Louria, head of the New 
York State Council on Drug Addiction, 
says, “The marijuana-using driver behind 
the wheel of a car is inordinately dan- 
gerous because he has a feeling of omni- 
potence and yet at the same time he has 
distortions of time and space perception." , 
Actual marijuana-caused accidents are 
hard to prove. Bruce Johnson, a New 
York State University researcher, and. 
past senior consultant for the Arthur D. 
Little research company, asked law-en- . 
forcement officials in nine major cities if 
they had any specific automobile acci- 
dents they felt were caused by mari- 
juana. *I simply was not able to find any 


vith distortions of time and space 


evidence," Johnson reported. '"That is, 
no one gave me a case that he could say 
was caused by marijuana." 

One reason, perhaps, is that THC can- 
not be chemically detected in the body. 
The big effect is in the mind. Just what 
it does there is not certain. But specula- 
tion is that it interferes with the trans- 
mission of impulses along the fibers of 
the nervous system, especially in the 
brain, and that it affects the way the 
body handles certain chemical com- 
pounds, such as serotonin and norepi- 
nephrine, which are important in the 
functioning of the nervous system. 


The mental effects 


In a study of 100 people who were 
given marijuana under laboratory con- 
ditions, 74 percent reported euphoria, 
12 percent depression. And in another 
experiment subjects were asked to push 
a button when 20 seconds had passed. 
Before smoking they pushed it, on the 
average, at the 13-second mark. But un- 
der the influence of marijuana they wait- 
ed only eight seconds. 

In large doses THC can be a hallucino- 
gen, but researchers place it at the bot- 
tom of the psychedelic ladder, way be- 
low mescaline, peyote, and LSD. A Rand 
Corp. drug expert, Dr. William McGloth- 
lin, points out that “cannabis reaction... 
permits a dependable, controlled usage 
that is difficult to insure with LSD and 
- mescaline.” One distinct difference is 
that cannabis tends to produce sleep, 
whereas LSD and mescaline usually 
cause a long period of wakefulness. 

Marijuana is not a narcotic; it is nei- 
ther physically addictive (no withdrawal 
symptoms), nor does one work up a tol- 
erance to it so that more and more is 
needed for the same effect. Psychiatrist 
Fort says, “The marijuana smoker is able 
to assess the degree of desired effect as 
he continues to smoke, so that after reach- 
ing whatever he is seeking . . . he ordi- 
narily stops any further inhalation.” 

Alcohol, on the other hand, point out 
pot enthusiasts, is addictive, generates 
tolerance, and may lead to pathology— 
from vitamin deficiencies to cirrhosis. 
Alcohol kills (last year, 11,000 people) ; 


so far as is known, marijuana doesn’t. 
And except for an occasional beer or a 
little wine, most potheads don't drink. 

The violence attributed to pot may be 
a carryover from the days of Harry J. 
Anslinger, former U.S. Commissioner of 
Narcotics, world's foremost marijuana 
foe and crusader for punitive legislation. 
The current commissioner, Henry L. Gi- 
ordano, continues to follow Anslinger's 
lead, as, for example, in this statement, 
written by him for the government nar- 
cotic booklet Living Death: “Never let 
anyone persuade you to smoke even one 
marijuana cigarette. It is pure poison." 
The bureau maintains that marijuana 
leads to rape, homicide, and other heinous 
crimes. 


How pot users react 


Slowly, contrary evidence is accumu- 
lating. One California medical study 
completed last year concluded that the 
“rowdy” type prefers alcohol, the ‘non- 
aggressive" prefers pot. Marijuana users 
*are not troublemakers and they try to 
stay away from trouble,” the report stated. 
“They do not engage in delinquent be- 
havior—other than in their use of mari- 
juana." 

A massive 1947 study of marijuana 
users in India—where the drug is smoked 
or drunk in “taverns” much like our 
local bars—concluded that because mari- 
juana tends to make a man timid rather 
than aggressive, its use in India led not to 
more crime, but less. In today's hippie 
communities, in fact, where a perpetual 
haze of burning hemp hangs overhead, 
the crime rate is amazingly low. 

Another charge is that marijuana some- 
times turns people into ''sex fiends.” 
Actually, instead of acting as an aphro- 
disiac, THC more often is a diminisher 
of sexual interest and capacity, says Dr. 
H. B. M. Murphy of Montreal's McGill 
University. 

It is also said that marijuana can act 
as a trigger, bringing on psychosis. And 
here detractors are on safer ground. One 
man, in fact, flipped out right under the 
eyes of researchers at the Federal Addic- 
tion Research Center in Lexington, Ky. 


[Continued on page 211] 
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What's new? Tailgate window washers, 
brute V-8 power, surprising cargo space, 


and passenger-car ride comfort 


CHEVELLE NOMAD 


By JAN P. NORBYE/PS Automotive Editor and JIM DUNNE/PS Detroit Editor 


i; you're looking at wagons this 
spring, chances are you have an extra in- 
terest in the medium-size vehicles. Slicked 
up with new styling and refinements, 
they've been stealing some sales away 
from the full-size wagons. 

When we selected these test cars, we 
kept in mind that more and more wagon 
buyers are specifying optional V-8s, with 
automatic transmissions, power steering, 
and power brakes. On Ford cars, all 
power brakes are disk brakes, so we or- 
dered disks on the Chevelle, Belvedere, 
and Rebel as well. All had four-door 
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bodies, too, and tailgate options were 
added when available. 

Wagons are a breed apart from regular 
passenger cars. 'They have their own 
body style and higher load-carrying ca- 
pacity. They have a wider variety of 
uses, and each one of these wagons stands 
out in some special area of usefulness. 
You might expect, then, that we would 
test wagons under a different set of rules, 
playing down passenger comfort, noise 
levels, ride, and other such values. How- 
ever, since most wagons are used as mul- 
tipurpose cars and driven by all members 


- 


We believe the Norbye/Dunne Report is the best car- 
testing formula achieved by Popular Science in 20 years. 
It is far more than a seat-of-the-pants impression. Test 
conditions are rigidly controlled, and test results are 
recorded with the most modern instruments: a Track- i; i 
test ''fifth wheel” (speed), a Tapley meter (deceleration | =» | | 
rate), a Mintex pressometer (pedal pressure). Every car \ 

is put through a unique standardized handling test. 
Finally, the results are impartially analyzed by an out- CM E N 
standing two-man team, and reported to you. Lu E NA 
—Ernest V. Heyn, Editor-in-Chief hoc Tl 


Brake test: Chevelle wagon 
took greater distance to stop 
(175 ft., 4 in.) than the sedan 
(144 ft) in the same test. 


PHOTOS BY BILL MORRIS 


Brake test: Torino showed the 
same fade problems that 
troubled all other '68 Ford 
Motor Co. cars we've tested. 


of the household, we decided to put the 


wagons through exactly the same test BRAKES This test shows a car's abil- 
program we use with cars and evaluate ity to stop quickly, in a straight line, after 
them on the same basis. repeated use of the brakes (as in stop- 

You'll find that this report not only and-go highway traffic). Ten stops from 


60 m.p.h. at one-minute intervals with 
half-g (16 feet per second per second) 
deceleration are followed by a final stop 


compares the wagons with each other but 
weighs their performance, design, and 


equipment against features you look for for maximum deceleration (minimum 
in sedans. And we'll tell you: braking distance) from 60 m.p.h. in a 
e Why the Ford is the peppiest. 12-foot lane without wheel locking. 


€ Which car handles best at speed. 
e How wagons stop when the brakes 


are hot Results Distance Pedal pressure 
e Which wagon offers most cargo space. eR TI ua __ 
e Why the Chevelle has such a great Ford a Tesdlu — — IMPER 

price advantage. Plymouth —— — HONO — SOR. 8 
But first, look at the test results: Rambler 197ft,8in. 160 Ib. 
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With cool brakes, the pedal pressure 
needed to stop from 60 m.p.h. in 240 feet 
was only 16 pounds in the Chevelle, 27 in 
the Ford and the Rambler, and 30 in the 
Plymouth. The pressure demand rose 
onlv slightly during warm-up stops on all 
but the Ford, which hit 130 pounds on 
the seventh stop. In the final stop, how- 
ever, the pedal pressure went beyond ac- 
ceptable limits on all these wagons, al- 
though the Chevelle and the Belvedere 
had reasonable stopping distances. 


ACCELERATION The 0-60-m.p.h. test 
is intended to show a car's ability to 
reach cruising speed from standstill. 
The O-80-m.p.h. test shows its high- 
speed power reserve. The 25-70-m.p.h. 
test simulates a highway merging situa- 
tion or passing on a two-lane road. 


Results 0-60 0-80 25-70 
Chevelle 12.5 sec. 22.6 sec. 13.1 sec. 
Fod | . 109 161 10.1 
Plymouth 10.8 | 19.3 12.7 
Rambler 13.0 24.2 16.7 


The Rebel was geared for economy and 
proved disappointing in performance. It 
was outdragged by the Chevelle—which 
had five horsepower less and 54 pounds 
more weight—despite the Chevelle’s two- 
speed Powerglide and the Rebel’s three- 
speed Shift Command. But the 327 Chevy 
revs willingly while the 343 AMC unit 
resists high r.p.m. Ford’s higher torque 
at low revs, “shorter” axle ratio, and well- 
chosen shift points gave the Torino a 
definite edge on the Belvedere. The Reb- 
el’s poor running in the 25-70-m.p.h. test 
is due to its failure to give kickdown to 
Low range. 


LANE CHANGE This test shows a 
car's. ability to make an emergency 
maneuver at cruising speed. The right 
lane is blocked at a given point. The 
left lane is blocked 120 feet beyond. 
Each car makes the two lane changes in 
succession, and the test is repeated un- 
til safe maximum speed is established. 


Results: Chevelle 58 m.p.h., Ford 55 m.p.h., Plym- 
outh 55 m.p.h., Rambler 55 m.p.h. 


Light tail ends with beefy rear suspen- 
sion systems give all these wagons an 
oversteering tendency that sedans of the 
same make and model do not have. As 
speeds went up, rear wheel breakaway be- 
came more violent, and the Belvedere in 
particular was difficult to bring back to a 
stable course. The Chevelle was the best- 
balanced wagon, while the Rambler al- 
ternately over- and under-steered, de- 
pending on the situation. The Ford rolled 
badly, but remained always under com- 
plete control. 


MANEUVERING This test shows a 
car's ability to negotiate narrow, wind- 
ing roads or heavy city traffic with sharp 
corners, stopped buses, and double- 
parked trucks. The car is driven as fast 
as possible on a snake course through 
pylons spaced at 48 feet. 


Results: Chevelle 24 m.p.h., Ford 28 m.p.h., Plym- 
outh 24 m.p.h., Rambler 21 m.p.h. 


In this test, the Ford was a big sur- 
prise, for the tailwagging caused no prob- 
lem. The power steering kept up with 
wheel movement throughout. In contrast, 
the Chevelle and Belvedere were limited 
by pump catch. The Rebel just plowed, 


Lane change: Torino rolls when swerving at speed, 
but feels considerably more stable than it looks. 
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Lane change: Chevelle proved the fastest in this 
test, despite some delay in steering response. 


Maneuvering: Rebel was slow in traffic-weave test 
because of understeer combined with pump catch. 


going wider and wider on each turn, to 
the point where an extra half-turn of the 
wheel made no change in course. 


FUEL ECONOMY 


The figures represent the average re- 
‘corded during the entire time we drove 
these wagons and include the perform- 
ance tests at Bridgehampton race circuit: 

Chevelle 10.7 m.p.g., Ford 8.8 m.p.g., 
Plymouth 10.4 m.p.g., Rebel 11.1 m.p.g. 

Ford’s Y-block 390 V-8 has proved to 
be hard on gas in all our tests. We were 
disappointed in the Chevelle’s fuel econ- 
omy, but the reason for its poor showing 
is probably that the two-speed Power- 
glide makes the engine work harder. The 
383 Chrysler engine was easier on gas 
than expected, partly because of the Bel- 
vedere's “long” axle ratio. 


COMFORT, CONVENIENCE, AND FINISH 


Your first question about convenience 
is probably about tailgate arrangements. 
The Torino and the Belvedere both have 
two-way operation, and the Plymouth 
also has a rear-window  washer/wiper. 
You can order a Rebel with door-type tail- 
gate, but not a two-way gate. Chevelle 
has no such option. 

Your next question, we'd guess, is car- 
go space. Incredibly, the Rebel, shortest 
of them all, is the biggest inside, with 
91.12 cubic feet of cargo space—compared 
with 84.9 in the Plymouth, 85.2 in the 
Ford, and 84.0 in the Chevelle. 

_ Third seats?  Backward-facing rear 
seats are optional in all except the Che- 
velle, where none is available. 


BEST FEATURES 
Belvedere’s two-way tailgate with the 
optional wiper/washer is outstanding, and 
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Maneuvering: Short-wheelbase Torino proved sur- 
prisingly handy despite lifting of inside rear wheel. 


unique to Chrysler Corp.’s intermediate 
wagons. The tailgate has a single lever. 
Push it one way and the tailgate opens 
as a door; push it the other way and it 
opens as a platform. Other pleasant 
things: 

An automatic ignition light that shines 
on the keyhole for about half a minute 
after you get into the car. 

Continued 
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Loading the Torino with small but heavy loads is 
easy thanks to its standard two-way tailgate. Cargo 
space is about the same as the Belvedere's. 


Kids play happily on carpeted floor of cargo area 
in the Rebel. Rambler offers more space behind 
the second seat than any of the other wagons. 

p- | » | 


Belvedere ashtray is recessed unusually far into 
the dash. Glowing ashes may be spilled, and the 
job of emptying it calls for a vacuum cleaner. 


Belvedere glove-box lid is hinged on top, making 
it difficult to see what's inside. You must bend 
down and crane your neck every time. 


Chevelle ignition key, recessed in a small hole, 
makes it impossible to start the engine if you're 
wearing gloves. Radio knobs are the same. 


Chevelle crank handles for the front-door vent win- 
dows, a luxury touch, stand out, considering that 
Chevelle is the lowest priced of these wagons. 
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Tight and quiet unit body, with excel- 
lent window sealing and very low wind 
noise up to 70 m.p.h. 

High driver comfort, with fine visibili- 
ty, readable controls within easy reach, 
plenty of leg and head room, and wide 
doors for easy entry even when you're 
wearing bulky clothes. 

The Rebel has a whole passel of good 
features. Like all current AMC cars, it's 
practical and dependable. (In our tests 
of more than 20 1968 cars, American 
Motors products have proved the most 
trouble-free.) The Rebel also furnishes a 
maximum of utility with a minimum of 
size. Other good features: 

Reclining front seats and a luggage 
rack are standard equipment (as in all 
Rambler wagons). The rack is a deluxe 
unit with skid rails, tie-down cleats, and 


slots in the rack bars for securing the load. 


The ride is quiet with only a hint of 
body rumble. No echo from the back; no 
creaks, squeaks, or groans anywhere. 

Instrument identification by lighted 
labels is a step above the other wagons. 
And a warning buzzer sounds when you 
turn off the ignition to remind you to 
switch off your headlights. 

Ford Torino’s best feature is its expen- 
sive-looking interior. One look inside is 
enough to tell you that Ford spends more 
on its interiors, with generous padded 
surfaces and light-colored vinyl trim. The 
steering wheel alone must cost as much 
as the other three steering wheels com- 
bined. The whole effect puts the Torino 
wagon on a par with richly appointed 
sedans as much as two levels above its 
price class. Other favorable attributes: 

Two-way tailgate is standard. 

Second seat folds flush with the floor 
on the push of one button. 

On the road, the Torino feels like a 
soundproofed sedan. This is the quietest 
wagon in the group. 

Chevelle’s best feature is its outstand- 
ing value. Chevrolet policy brings you a 
Chevelle priced almost at Falcon level. 
Why? "There's no longer a Chevy II 
wagon, and the idea is to bring the Nomad 
within reach of the typical Chevy II cus- 
tomer. GM’s smart styling makes sure 
it gets noticed, too. Other goodies. 

Attractive and functional front-seat 
area with well-grouped instruments, 
padded windshield posts, excellent head 
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room, and crank handles on vent windows. 
Spare tire in an easy-to-dismount po- 
sition, close to the tailgate. 
Ignition-key buzzer that reminds you 
not to leave the key in the car. 


WORST FEATURES 


Belvedere's handling is its worst draw- 
back. Although it was not the slowest in 
the crash-evasion test, it was extremely 
difficult to bring back on a stable course. 
Rear-end breakaway was so violent that 
an untrained driver could get in trouble. 
Other flaws: TOt SDN S a 

Front-seat levers inconvenient to use. Belvedere's best feature is the optional wiper/wash- 

Waxy feel of the steering wheel. er for the tailgate window. Push the button, and the 

Vent windows open in reverse of usual glass is sprayed and wiped inside the tailgate. 
manner and permit jamming of fingers 
between lock and windshield post. to crane and bend to see what's inside. 
x Ashtray recessed so deep that the hot Windshield-washer fluid is blown into 
tip of a cigarette can easily be knocked to the car through the heater ducts, and the 


the floor. air intake has a pungent smell. 
Glove box is hinged on top, forcing you [Continued on page 192] 


DIMENSIONS (inches) CHEVROLET FORD PLYMOUTH RAMBLER 
Chevelle Nomad Torino Squire Belvedere Rebel 770 

Al Ground clearance ....... S.0 uuu EGG ENS D. covauwwe zu uuu Bem was Eds 7.2 

A2 Front leg room (max.) ... 42.7 ............. neces dd. Kd xd ss 25 ME CIE EE 42.6 

A3 Front head room ........ 52 0 aeta err epRHE Uoc MERI CN aedem Mine qM 39.8 

A4 Rear head room ........ cron ——— ci; p ——À dO. xaaucwo —Q 38.6 

A5 Rear leg room (min.) .... 34.8 ............. SA. Iura vx sms ox ats SEES wars, vue, See 

‘AG Wheelbase ............ HIN sae ri eee teGds! penarie cz SEA loses Eu eG 114 

A7 Overall height .......... BOUE xr 34 RS as TM SS APERIA C an ame DB urea EA 55.06 

Bl Overall width .......... PAGE: acdieudhatits Rond EE eaa neue Sapo PEE iris it dno minas: 77.24 

B2 Overall length .......... OUI veoseuxuisesee n ZDS aana xa ex cm EID owsa DES y 198 

H3 Rront PAGE oa vce: DD cirean os ranen: BOGS uec micxoscacs ae dis BUE Fquuacuras cm Dk 58.58 

B4 Rear track ...: os BO oikawo vus vere SESS cns sx ia DUO usuveuwxg ga 58.58 

B5 Front hip room ......... GEG loli 4193 x3 r cates Bi E DUM cursa e ees 60.3 

B6 Rear hip room ......... 594 ..... ecu WPMS venom qr 5 s QNI IM CIE 60.4 

SPECIFICATIONS 

Engine tyVDB acces is cux xA OHV VB iue iss OHV V-8 oues ex s OHV V-8 ..........0HV V-8 

Bore X SEOKS cess s cessus 4.00 x 3.25 in. ......4.05 x 3.78 in. ..... 4.25 x 3.38 in. .....4.08 x 3.28 in. 

Displacement ............. 327 cu. In. 5: SS 2%. 390 cu. HAE xix osz o: 383 CU. ME oces 3: 343 cu. in. 

Compression ratio ......... TEE ersssemdtusacmm her eo ERU. emsscotecinscussesotds m RENI iixf4RkE Sid! 10.2:1 

Carburetion eue ca cen AREE 4-bbl. ....... Single 2-bbl. ...... Single 2-bbl ....... Single 4-bbl. 

Power @ r.p.m. ...........275 @ 4,800 ...... 265 @ 4,400 ...... 290 @ 4,400 ......280 @ 4,800 

Torque @ r.p.m. .......... 335 @ 3,200 ...... 390 @ 2,600 ......390 @ 2,800 ...... 365 @ 3,000 

Transmission ............. Powerglide 2-speed . Cruise-O-Matic Torque-Flite Shift Command 
3-speed MM 3-speed .....sses o 

Axle ràtio sic ee rias JOS — psa DL ee COL RAEE 2.87: 

Jires ....................Uniroyal Laredo ....Goodyear Power Goodyear Power Goodyear Power 
CUSHION 2s 2 Cushion ........ Cushion 

Tire size .......... PETITES Pelee DER. c ia de X lO conan oh Mee X Rd QuexsxY: 7.75 x 14 

Steering ratio (overall) ..... 0 E ueueeucmexex e ALEL «eme. nx rmm mm mmn 20.6:1 

Turns, lock to lock ......... K s ce eee x oT xe ace ice SN = ——M 4.4 

Turning diameter .......... 41.0 fh. eee ALAS Ho. ues 40.9 fE m . 37.5 ft. 

Brakes .......... EUROS EUR EUR disk/drum ........ disk/drüm ........ disk/drum ........ disk/drum 

Brakes, swept area ......... 332.4 sq. I ..... . -371.2 sq. iñ. cues 387.8 sq. in. ....... 371 sq. in. 

Curb weight ......... MEME. doc o o caine 3.870 IB, un rrt 3,794 Ib. Ls eruat 3,726 lb. 

Basic price .. evo o $2,799.70... SS 1922 1. cens $2,945.79 a corem $3,007.70 

Price as tested ............ $3,326.20 22v $3,803.18 $3,469.15 ......... $3,706.35 
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Child's seat doubles as bed. This hook-on car 
seat would give junior an elevated, wiggle- 
proof perch for viewing the scenery and 
would also swing down and across when the 
time came to bed him down for his nap. In 
either position, it would keep him from being 
bounced around by car movement. And, 
either way, the convertible car seat could be 
carried out of the car—child and all. 
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New ideas 
from the 
Inventors 


D3AWINGS BY WILLIAM CASTIMORE 


Wheels adjust to terrain. 
'Three-wheel clusters, accord- 
ing to this recent patent, ' 
could propel a vehicle through 
water, or drive it over rough * 
ground or on hard. smooth 
surfaces. The three-wheel as- 
sembly would turn as a unit to. 
"walk" the vehicle over soft 
or uneven terrain. But only 
two wheels of each set would | 
bear against a highway sur- 
face, to provide a high-speed 4 
ride. In water, the clusters | 
would turn like paddles. 


High wind folds awning. Patio awnings rarely 
come out ahead in battles with high winds. 
But here's a wall-mounted one that closes 
like a fan to protect itself. You'd operate it 
from inside the house, cranking it open 
against a spring. And if you weren't at home 
to collapse it, a stiff wind would do it for you 
by vibrating the ribbed fabric and a lever arm 
connected to the spring-release latch. 
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Mooring hook tips to boat. You could bring 
in a boat alone without waiting for someone 
to throw you a line, and with little danger 
of bumping against the dock, if you had a 
rotatable, telescoping hook like this leaning 
out to meet you. You'd just loop your line 
over the open hook from a safe distance, 
pull in, raise the hook, and tie up. 


Shoe pump maps a trail. Soldiers, hunters, 
and others might find their way more easily 
in any terrain or weather with this naviga- 
tion aid. A belt compass and recorder would 
compute distance and direction from a known 
starting point. Pace-counting pulses would 
be fed to the recorder through an air tube 
from the bellows in the heel of a boot. 


Carrier opens into furnished tent. This rail- 
mounted carrier would contain most of what 
you need for a camping trip. Supported on 
slip-in pipe legs, the box would become a 


bed with a pull-out table beneath it. Addi- 


tional pipes would join to form a tent frame. 


Car-top slides and tilt brackets would tip the 
box up or down for easy handling. 


The following patents have been issued on these inven- 
tions: Star wheels—No. 3,348,518 to R. W. and J. P. 
Forsyth, Upland, Calif.; Seat-bed—No. 3,297,358 to 
Adam Coutts, Santa Monica, and M. R. Hanson, North- 
ridge, Calif.; Awning—No. 3,298,422 to William B. Ruiz, 
Miami; Mooring hook—No. 3,280,784 to T. S. Stain- 
brook, Culver City, Calif.; Navigation aid—No. 3,355,942 


to Peter A. Freeman, Baltimore; Car-top camper—No. 
3,282,455 to Willard H. Demarais, Detroit. _ 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D.C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 
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a i aad as SLR (facing page) comes in on a wave 
of increasing interest in 120 cameras. The 
Contaflex 126 and Ricoh 126 C-Flex are 
mahe annual spring photography shows— sophisticated SLRs using instant-load 
in Philadelphia and in New York—have film cartridges. The combination is not 
yielded a fine crop of new photo products illogical: the features of an advanced > 
this year. The Kowa SIX 2!4-inch-square camera with the ease of use of a simple 
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Kodak Instamatic 814 is an improved version of the Exakta 1000 is a completely new model of the 

804 it replaces. It offers a focusing f/2.8 38mm famous old 35, first of the single-lens reflexes. In- 
Ektar lens with coupled rangefinder/viewfinder. A ^ addition to standard Exakta features (such as shut- 

CdS cell sets lens opening automatically. Flash ter speeds of 12 seconds to 1/1,000), it offers in- 

exposure control is also automatic. A spring motor  stant-return mirror, crank-operated rewind, short- 

advances film and spins flashcube. Cost: $140. stroke film advance. With //2 lens, it's $179.50. 
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NEGATIVES Puch is 


which brings the posu: around the end (at left, in 
sketch) and against the positive, and sends the yel- 
iow tab out through the spreader bars. Pulling the 
yellow tab then breaks the chemical pod, squishing 
its contents between negative and positive as these 


: 
laroid Big Swinger, big brother to the Swinger, 
sts $5 more ($24.95), but shoots bigger pictures 
314 by 414 inches—on black-and-white pack film. 
'veloping system is like that of the more expensive 
laroid cameras, except that spreader bars instead 
steel rollers squash chemical pod between nega- 
© and positive. As with all Polaroid pack-film 
meras, after exposure you pull the white tab, 


the PHOTO SHOWS 


are puiled through the spreader bars. Development 
takes place outside camera. T grip (above) makes 
for even pull on tab so developer is spread evenly. 


camera. Super 8 movie cameras are fol- 
lowing the same trend, offering pro-level 
versatility along with fast pop-in-and- 
shoot instant-load cartridges. 

Film makers have been active, too. 3M 
now has a color-negative film: Dyna- 
chrome Color Print Film (ASA 604). 


Kowa SIX, 
summer. It shoots 214-inch-square pictures on 120 or double- 
length 220 film. A crank advances film and cocks shutter. 
Lenses, with built-in leaf shutters, are f/2.8 85mm normal, 
f/3.5b 55mm wide angle, f/3.5 150mm tele. Accessories in- 
clude: prism finder, through-lens meter. Under $300. Continued 


newest of the big SLRs, will be introduced this 


Superspeed Anscochrome, formerly made 
only in 35mm, now comes in 120 size, too. 
And Kodak offers a new extra-cost service 
for High Speed Ektachrome users who 
want to shoot at higher ASAs—400 for 
daylight, instead of 160; 320 for tungsten, 
instead of 125. 
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Canon Auto Zoom 814 offers greatest zoom range Bolex 155 Macrozoom super 8 movie camera fea- 
of any super 8 camera—7.5-90mm, a 12:1 ratio, tures a power zoom lens that focuses down to one 
designed for sports and wildlife shooting. Power  inch—you can fill the frame with a butterfly or a 
zoom has two speeds: fast, to get onto subject at detail from a book (above, using Bolex Minipod)., . 
once; slow, for normal zoom. Viewing and meter- Zoom range is 8.5mm-30mm. Speeds include 32- ` 


ing are through the lens. With case, it's $800. frames-per-second slow motion. Price: $300. 
A 
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Ansco Slide Seeker, shown on Anscorama 980 Tiffen Vari-Close-Up lens fits on any SLR camera to 
35mm slide projector, lets you dial any slide on the provide a continuous diopter range of +1 to +10. 
100-slide tray; the device automatically finds it. Focusing distance for average camera runs from 
Seeker is $40; projector, with auto focusing, $175. — 3415 inches down to one inch. It’s $24.95. 
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Beseler Janpol-Color enlarging lens Weston Pixie incident light meter Spiratone CdS Spot Meter reads 
has built-in glass filters for color is designed for quick and easy use. — three-degree angle. ASA range j 
printing. The two knobs each con- You set outer ring to film you 6-6,400; aperture range, f/1.4 
trol two filters; turning them use; pointer shows the right lens — f/22; shutter speed, 60-1/2,00 
changes percentage values of col- opening. Meter is set for con- seconds. $29.95. Spiratone, 13! 


or filtration. Cost: $109.95. stant 1/125-sec. speed. $28.50. O6 Northern Blvd., Flushing, Ne 
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 Anscomatic ST/110 super 8 camera offers a wide zoom . Fujica P-300 single 8 movie camera offers 
range of 7.5-60mm for an 8:1 ratio. Viewing and exposure two methods of smoothly changing scenes: 
control are both through the lens. Fast, normal, and slow Rewind knob lets you wind film back for lap 
motion are provided by speeds of 12, 18, and 32 frames dissolves; accessory polarizing lenses make 

“fier second. Fade-in and fade-out controls make scene fade-outs possible as plane of one lens is ro- 
blending possible. F stop shows in viewfinder. $250. tated (above). With case, $125. 
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Gibson Unimount album eliminates glue or corners Nikon Sport & Theatre Glass offers three-time mag- 
for holding photos in place. You set pictures on nification, covers a 30-foot field at 200 feet. Glasses 
special ''stickum" paper, cover with acetate. Pic- weigh 714 ounces, are finished in black vinyl and 
tures can be removed without damage. $6. chrome. With wrist strap and case, $26.50. 
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Contaflex 126 combines advantages of an instant. Ricoh 126C-Flex TLS, an instant-load SLR with 
load cartridge with features of a modern SLR: be-  through-lens CdS light metering, automatic expo- 
hind-the-lens CdS exposure meter (plus automatic sure, and interchangeable lenses, gives you cube 
exposure), interchangeable lenses. $174.95. socket, hot shoe, pc socket for strobe. $120. "BH 
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ini P 
of family car 
By JAN P. NORBYE / PS Automotive 


WY ia: irrefutable French logic 
and remarkable styling originality, Re- 
nault has come up with a truly new kind 
of car—one that can be converted to suit 
several transportation requirements in a 
matter of minutes. 

Basically, the Renault 16 is a four-door 
fastback sedan with a tailgate. The rear 
seat folds away cleverly to give the full 
load area of a wagon (in fact, it can be 
removed altogether). Both front seat 
backs recline to make the car *beddable" 
for campers, like the old Nash. If that’s 
not enough, let me add that the floor is 
completely flat, with a raised platform 
in the rear. 

Overall, the car is smaller than a 
Rambler American, but its interior di- 
mensions are comparable to U.S. inter- 
mediates. The contoured bucket seats 


Our man Norbye tested the Renault 16 on a two-week trip through France 
and Belgium. He found it ''the most versatile family car available.” 
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Editor 


are exceptionally comfortable—by any 
standards—and I found the ride surpris- . 
ingly well cushioned. 

Mechanically, the Renault 16 is loaded 
with ingenuity, too. In accordance with 
the new engineering direction at Renault, 
it has front-wheel drive. The suspension 
system uses torsion bars all around. Ex- : 
amine the cutaway drawing for more 
details. You may wonder why the wheel- | 
base is shorter on the right than on the | 
left. That was necessary to make room 
for the transverse torsion bars connected , 
to the rear wheels. It makes no differ- 
ence in handling or stability. 

If you're afraid the spare tire will get 
too hot so close to the engine, don’t 
worry. It’s kept cool by fresh air. The 
engine, an all-aluminum OHV four, gives 
the car a top speed of 93 m.p.h. 


Move the seats, and you have an instant camper, wagon, Or Van... . «esee een l 


Front backrest drops down to make bed. When seat 
is fully forward, top of backrest meets rear seat. 
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Rear seat and its backrest swing out of the way for 
wagon interior, convert instantly back to sedan. 
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DRUM BRAKE 


FUEL TANK TRAILING ARM 


TORSION BAR TORSION BAR 


SHOCK ABSORBER 

UPPER CONTROL ARM 

DISK BRAKE 

Renault front-drive configuration follows the pattern set by Citroén 


LOWER 
CONTROL ARM back in 1934, with the engine behind the final drive unit and the 
transmission in front. Gearbox is an all-synchro four-speed. 


Facts on the Renault 16 
DIMENSIONS (inches) 


— As Ground clearance 3Bn 
Engine compartment is well filled, but accessibil- AS Front bead (om nee. 375 
ty to electrical and ignition systems is good. A4 Rear head room ......... i: 
A5 Rear leg room (min.) ..... 38.5 
A6 Wheelbase .............. 107 left. 
| 104.25 right 
A7 Overall length ........... 166.5 
8660906908909008829208022095232552292202292082,295 A8 Overall height ........ soe OF 
SPECIFICATIONS 
Engine type iuuecsvccree E sera OHV 4-cyl. — 
Bore & stroke ........ Salata ps 3.032x3.307 in. 
Displacement 65 555.3 ais, ce aie as 95.5 cu. in. 
Compression ratio ..........-8.6:1 | 
ge joli. o5 MM ] Solex 2 bbl. 
Power @ EDRSEE. corru 70 @ 5,200 
Torque @ r.:p.m. ............86 @ 2,500 
Final drive ratio ...... vaa 
THOS cuiu Eas EXE aoa ... .145R-355 
| Brakes, type .........--+-5+: Disk/drum 
ear seat lifts out completely to give 2614 cubic Cane ER NUNM sumat xr bounds 
‘eet of luggage space (against 1114 with seat in). Price (POE West Coast) .......$2,485. 
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The world's biggest flying machine will 
take wing for the first time next month at 
Marietta, Ga. Pick any adjective to describe 
it-huge, enormous, gigantic, titantic, gar- 
gantuan, colossal. Six passenger buses or 
100 Volkswagens could fit inside it. In a 
commercial tourist version, it could carry 
750 passengers. Its 49,000 gallons of fuel, 
if gasoline, could take a standard car from 
New York to Los Angeles and back 136 times. 

'That's the U.S. Air Force C-5 cargo plane, 
also called the Lockheed Galaxy. Here are 
some other stunning facts about it: 

@ The plane is 246 feet long. Its wing- 
span is 223 feet. Its tail stands as high as 
a six-story building. 

e It can carry 265,000 pounds of payload 
nonstop 2,700 nautical miles at 440 knots 
(506 m.p.h.. Loaded, it weighs 728,000 
pounds. It can carry almost any kind of 
equipment used by an Army division. 
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Pillow protects you in auto crashes 


This *Auto-Ceptor" pillow is designed to 
prevent or lessen injuries in car accidents. 
Triggered by a crash sensor, it inflates in 
1/25 second between the instrument panel 
and the driver and passenger. A model and 
dummy child demonstrate it here. It's a 
joint product of two companies: Eaton Yale 
& Towne and the Ford Motor Co. 
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@ It carries two crews of five men each, 
with bunks for off-duty personnel. An elec- 
tric kitchen stores food for 120 meals. On 
an upper deck are seats for 75 soldiers who 
man the Army equipment. 

e Four General Electric engines of 41,000 
pounds thrust each, more than twice as pow- 
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Luminous stick guards pedestrians 


A West German manufacturer is produc- 
ing a walking stick that even a careless mo- 
torist can spot. Press a button on the handle, 
and the entire stick lights up. It's made of 
shock-resistant plastic. ‘The grip holds flash- 
light batteries. The American distributor 
of the stick is the Ernest H. Hecht Corp., 
1133 Broadway, NYC 10010. 


erful as any used previously, produce the 
power of 800 automobiles. The air require- 
ment for combustion of their jet fuel would 
empty a four-bedroom house in less than a 
second. 

e The plane has 24 main landing wheels, 
four nose wheels. A hydraulic system can 
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Now there's an electric spirograph 

That drawing instrument called a spiro- 
graph [PS, Sept. '67] has been motorized. 
Just plug it into any standard AC outlet, 
switch it on, and you're an artist. The De- 
sign-O-Graph's moving arm produces circles, 
ellipses, and epicyclic curves in eight colors. 
The Edmund Scientific Co., Barrington, N.J., 
sells the device for $17.95. 


XE PICTURE NEWS < 


retract them individually on the ground for 
tire-changing. Tires are 26-ply. Inflation 
can be reduced in flight for softer landings 
on unpaved fields. An automatic gadget pre- 
vents too much deflation. 

€ Cost of the C-5: $20 million each. Fifty- 
eight of the planes are on order. 


Outside heater for brrr weather 


Okay, so it's spring, but in a few months 
this outdoor gas-fired infrared heater can 
keep you warm on a patio, in a swimming 
pool, or, indeed, on a loading dock. Output 
is 50,000 BTU-per-hour. It has a windscreen 
and a parabolic reflector; an automatic cut- 
off valve takes care of flameouts. The Corn- 
ing Glass Works, Corning, N.Y., makes it. 
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sents chassis of projected MOLAB—a Mobile Lunar 


Weird metal-tired conveyance—a Mobility Test Ve- 
Laboratory for long-distance travel on moon surface. 


hicle—is piloted by Dr. von Braun above. It repre- 


Moon-Exploring Vehicles Qu 


Red-hot motors and helicopter-like rocket gear will 
drive strange lunar vehicles now being designed 


By DR. WERNHER VON BRAUN 


Director of NASA's George C. Marshall Space Flight Center, Huntsville, Ala. 


B... of long lead times, 
vehicles for lunar-surface travel—on mis- 
sions immediately following our first 
Apollo moon landing—are becoming of 
rapidly growing interest to NASA. 

A stay of about 18 hours on the moon 
after the initial landing is now planned— 
enough to probe the lunar surface and 
collect soil samples near the landing site. 
So short a stay does not require devices 
to give astronauts mobility. 

But the moon has a vast surface, with 
many interesting features far apart. Built 
into the Saturn V-Apollo system is pro- 
vision for enough growth in capability 
to permit us to carry lunar vehicles to 
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the moon, and to extend the time of 
astronauts’ stay on the surface. 

Driving and flying are the two feasible 
ways to travel on the moon. NASA has 
been conducting studies of both, in coop- 
eration with private industry. Compa- 
nies particularly involved include Lock- 
heed, Bendix, Boeing, General Motors, 
Brown Engineering, Grumman, and Bell 
Aerospace Systems. 

Surface vehicles. 
established that, on the moon, wheeled 
vehicles are superior to track-laying ones. 
Wheels require less power, are less sub- 
ject to the temperature extremes between 
lunar day and night, and are easier to 


It has been clearly’ 


E 


Astronauts Will Drive and Fly 


Le 
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Dr. von Braun, in driver's seat, grasps steering con- 
trols of Mobility Test Vehicle for a trial run. 


lubricate on the airless moon, where 
grease and oil would evaporate rapidly. 

Metal tires, because of the extremes in 
soll temperature, must take the place of 
rubber ones. Each wheel will be driven 
by an individual electric motor. ‘The four 
motors get their power from a hydrogen- 
oxygen fuel cell. 

Much research and development has 
gone into these motors, for the environ- 
ment in which they must perform is 
unique and harsh. There is no air to 
cool the armature and field coils. As a 
result, the entire motor is designed to 
operate at red-hot temperatures so it can 
radiate excess heat away, even during : 
hot lunar day. Ceramic materials replace 
organic insulation and potting compounds. 

Dry self-lubricating bearings are used 
throughout the vehicle. Front-wheel 


* steering is conventional, but the steer- 


ing wheel has been replaced by two-stick 
steering, as in military tanks. 
The first manned lunar-surface vehicle 


Continued 
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Metal tires, needed on moon, are viewed by author 
(right). They yield to roll over uneven lunar soil. 


Flying lunar vehicles will probably look like this 
envisioned one-man craft (and a similar two-man 
version). Note large lifting thruster. An array of 
small thrusters provides joy-stick attitude control. 
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Mockup of open “lunar jeep" (LSSM) takes Dr. von 
Braun for ride on test track. Steering gear, and 
dish antenna atop frame, are suited to use on moon. 
(Battery power and rubber tires are for earth only.) 


earmarked to be put into practical use 
is an open “lunar jeep" called the LSSM 
(Lunar Scientific Surface Module). It 
can accommodate either two space-suited 
men or a driver plus cargo. It has a 
bowed canopy to protect the astronauts 
and their vulnerable pressure suits in case 
the vehicle topples in treacherous soil. 

A swivel-mounted dish on top of the 
canopy serves as a directional antenna 
for receiving and transmitting. The LSSM 
has about a 10-mile radius of action. It 
can be lowered to the lunar surface 
strapped to the side of an LM Shelter, a 
small structure designed to serve as the 
astronauts’ base [PS, Nov. '66]. 

Trials of some of the LSSM's features 
have already been made with a drive- 
around mockup, powered by batteries, 
and pictured above. The mockup is de- 
signed for a less-hostile earth environ- 
ment (as its rubber tires show). 

The LSSM may be preceded by an 
unmanned roving vehicle of similar ap- 
pearance. This could be carried to a soft 
landing on the moon by a Lunar Module, 
or by a separate medium-powered rocket 
such as an Atlas-Centaur, Titan-Cen- 
taur, or Saturn I-Centaur. A television 
camera mounted on the rover would trans- 
mit a moving picture to the screen of an 
armchair driver on earth, who would 
drive the vehicle around local obstacles 
on the moon by remote radio control. 

Guiding a roving lunar vehicle from a 
driver's seat on earth is quite a trick, 
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because of the time delay in response. . 
It takes 14 seconds for the TV signal to 
go from moon to earth, and another 1% . 
seconds for the radioed remote-control 
signals to travel back to the moon. 

I had an opportunity recently to try 
it for myself on a simulator. It became 
clear to me that, on any but a very even , 
and obstacle-free terrain, it should not be 
expected to be possible to drive the rov- 
ing lunar vehicle safely at a speed ex- 
ceeding 20 m.p.h. 

An unmanned rover driven from the 
earth offers some substantial advantages. 
It can readily be exposed to hazards un- 
acceptable for a manned vehicle. Thus 
it could be driven into rough areas and 
treacherous terrain. If we coordinate its 
land traverses with the exploratory ac- 
tivities of a group of astronauts, the rover 
could collect soil samples from inaccesst- 
ble places and turn them over to the | 
astronauts, who would bring them back 
to earth. 

Communications problems. As long as 
we limit the rover's excursions to the 
visible side of the moon, it will be in un- 
interrupted line-of-sight radio contact 
with the earth. Due to the earth's rota- 
tion, direct communication with any one 
earth station is possible only as long as 
the moon is above that station's horizon. 
This restraint is entirely acceptable. All 
we have to do is stop the vehicle, when, 
the moon sets below our station's hori- | 
zon, and continue its travel after the | 
moon has risen again. We could also4 
quite easily provide a hookup for round- 
the-clock operation of the rover with the 
aid of some of the existing communica- 
tions satellites. | 

Reliable communication between two 
moon sites poses a tricky problem. With 
the moon's small diameter, the local hori- 
zon is only a few miles away. Since the 
moon has neither an atmosphere nor an 
ionosphere, radio waves travel in straight 
lines, and refuse to follow the moon's 
curvature. Thus, even a small hill a mile 
away can completely obstruct radio com- 
munication with a lunar-surface vehicle 
a mile beyond that hill. 

One way to overcome this problem is to 
use the earth (or a moon-orbiting satel- 
lite) as a radio relay. Another way, for 
a moon party that wants to communi- 


[Continued on page 214] 
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A Telltale 
for Your 


By RUDOLF GRAF 


Because it's so easy to ig- 
hore the soft clicking of a 
turn-signal flasher, I in- 
stalled this homemade tran- 
sistorized beeper under my 
car's dash. It beeps steadily 
as the turn signals flash, 
making it impossible to for- 
get that my signals are on. 
And it's loud enough to hear 
over wind and engine noise 
when I'm turnpike cruising 
with windows open. 

The case is a discarded 
cap from a can of my wife's 
hair spray; the speaker 
grille, a piece of perforated 
aluminum  force-fitted in- 
side the cap's rim. 

The illustrations show the 
circuit wiring. The chassis 
is perforated  phenolic 
board; wiring points are 
push-in terminals. Mount 
transistor and transformer 
on one side of the board, 
resistors and capacitors on 
the other. 

Connect the two power 
leads across the terminals 
of your car's flasher unit, 
obeying the polarity indi- 
cated in the diagram. To 
make sure of polarity, meas- 
ure the voltage across the 
flasher terminals with a DC 
voltmeter with the signals 
working. 


Turn Signals 


> LAFAYETTE 99H6123 
|! OUTPUT TRANSFORMER 


MINIATURE) 


Ci, C2, 200 V PAPER CAPACITORS 
R1,R2, WwW CARBON RESISTORS 


X OR ANY “UNIVERSAL” AUDIO PNP POWER TRANSISTOR 
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Unmanned hull is really only an i 
board carrier. Easily assembled frame 
(below, left) is sheathed with 14" ex: 
terior plywood, then coated with fiber- 
glass (available in $15 kits). Deck is 
ply panel finished with spar varnish. 
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pr Solo Skiing 


mae BOATING 


| control stick replaces the towrope to put you in charge of 
joth the steering and the speed of this midget outboard 


3y C. CLAUDE TABOR 


B. independent! If you get a sudden 
mpulse to water ski, why waste time 
‘ounding up somebody to pilot the tow- 
oat? With this clever rig you can solo. 

It's a 715-foot outboard that features 
safe maneuverability, a steering mecha- 
1ism on the transom, and a V bottom for 
rood stability in rough water. I dimen- 
stoned the hull so it can be built with 
standard materials from the local lumber- 
rard—which keeps costs down. 

'The framing is one-by-two and one-by- 
ix fir. Two 8' two-by-fours on sawhorses 
n the form of a V serve as a strongback 
luring construction. Screw three deck 
sraces across this strongback at the posi- 


Cs 


NOTCH FOR Tx i GUNWALE 


Shaping of some members is done with a plane, after assem- 
oly. This includes keel strip and deck braces across top of 
three frames above. Fasten these one-by-twos across V-shaped 
strongback, as shown in photo, with notches up to receive 
one-by-one gunwale strips. When framing is complete, plane 
from center toward each end to form crowns indicated above. 
Crown of solid transom is formed by cutting pattern outline. 


tions shown below. Next, prepare two 8’ 
pieces of one-by-one white pine by kerfing 
them with a handsaw as indicated; soak 
them in hot water and bend them to form 
the gunwale by fastening them into 
notches in the deck braces, using counter- 
sunk flathead screws through predrilled 
holes. Fabricate frames A, B, and C by 
assembling one-by-twos and keel-shaped 
one-by-sixes with  !4"-plywood plates 
glued and bolted to each side. 

A fir one-by-three forms the keel. Bend 
it to the radius now established by the 
frames, fastening it into the center notch- 
es with glue and 2" +8 flathead screws. 
The keel extension to the gunwale at the 
bow can be cut from a one-by-six, to a 
pattern enlarged from the graph squares. 

Continued 
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Skier can cut back and forth through wake because 
tow bar is mounted in universal joint as shown in 
sketch. Small engine gives ample takeoff power. 


This gives the boat ability to slice 
through rough water. Cut the transom 
(D) and the transom recess (which sets 
the motor forward 115') from 14” exterior 
plywood. I added reinforcement of 34" 
exterior plywood where frame C becomes 
a part of the transom recess; this assures 
secure clamping of the motor. 

After completing the framework, cut 
l4" exterior plywood to size for bottom 
and sides. Hot, wet towels applied to 
the plywood make bending to the frame- 
work easier. Use phenolic formaldehyde 
wood glue and 1” +6 flathead wood 
screws to fasten—2" apart on the bottom, 
3" on the sides. When all the plywood 
covering is on, detach deck braces from 
the strongback and flop the boat. Plane 
the crowns as indicated and install braces 
lengthwise between frames A and B; also 
from C to the transom, as shown in the 
deck-brace plan. By installing a bulk- 
head at A, I created a forward compart- 
ment with a volume of 1.25 cu. ft.; filling 
this space with styrofoam adds enough 
bouyancy to float the boat (with the 
added weight of the motor and gas tank) 
should it become swamped. ‘This, of 
course, is optional. 

Fitting the top deck. Pick a choice 4’- 
by-8' sheet of 14” plywood with a good- 
looking grain. Again, using hot towels to 
facilitate bending, attach the full sheet 
with glue and screws to the framework. 
After glue and wood have dried, trim to 
shape with a saber saw, as indicated in 
the sketch. After filing and sanding, the 
hull is ready for its waterproofing coat of 
fiberglass. 

Working with fiberglass cloth and poly- 
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ester resins for the first time is not too 
difficult, especially on so small a hull. 
‘The top deck is stained and finished after- 
ward, using a good spar varnish. 

Making the control stick. Motorcycle 
handlebars with a twist-grip throttle con- 
trol can usually be bought secondhand. 
You can use galvanized tubing to connect 
them to a universal joint forming the 
steering mechanism. Extra-long automo- 
bile choke cables work fine as the shifting 
cables. Adjust them so that the motor 
cannot be shifted into reverse. I installed 
the steering mechanism and a 15-hp. 
Mercury while the craft was still in my 
basement, so I could check all controls 

Built-in safety. A waterproof normally 
closed pushbutton switch, installed on one 
of the handlebar grips, kills the motor if 
the skier lets go. In the simple wiring 
diagram below, the normally open micro 
switch at the motor is activated by the 
shift lever. When the lever is in neutra 
position, the switch is open. 

Once the controls are properly adjust. 
ed, the boat is ready for its shakedown 
cruise. Detach the control stick and rid 
in the boat to test full performance. It’s 
a tight squeeze, but possible for the aver- 
age adult. Testing the complete rig 
pulling a skier—is the next step. 

Your best bet when making this test i 
to have a friend along in the event yo 
need a tow to shore. After several tries 
you'll develop the necessary = 


for pulling yourself out of the water an 


Here's the control stick that | 
Motor is wired to backup throttle cutoff for safety 


Pushbutton on handle must be kept depressed b 
skier or circuit is broken, killing motor automatically, 


RS. 


PUSHBUTTON SWITCH 
NORMALLY CLOSED 


OUTLET ON REAR DECK © MALE PLUG FROM HANDLEBAR BUTTON 


up onto the skis. After a few more tests 
you may find that some ballast is needed 
in the forward part of the boat to obtain 
a good planing attitude. Sandbags will 
do for ballast, but I recommend salt in 
cloth bags—particularly if you've added 
foam. Then, should the hull fill with wa- 
ter and sink, the salt will dissolve, allow- 
ing the boat to come to the surface. 

At a distance of only seven to eight 
feet behind the outboard motor, I was 
pleasantly surprised that the rush of wa- 
ter to fill the space displaced by the skis 
is much like that of skiing at the end of a 
50' rope. Holding onto the handlebars 

' (with a stiff connection to the boat) helps 
the skier maintain balance. Although the 
universal joint permits swinging from 
side to side within the limits of the length 
of the steering tube, smoothest skiing is 
+ight behind the boat. To come to a con- 
trolled stop, I slowly back the throttle 

‘down to idle position and then release 
the pushbutton to turn off the motor. 

‘ | found that during the takeoff process 
the boat had a tendency to turn slightly 
to the port side, ending with the skier 

going in a direction 45 degrees from that 
in which he started. Shifting 15 pounds 
of the ballast weight to the starboard 
side eliminated this tendency to turn. 

^. For two summers, now, I've enjoyed 
solo skiing on a nearby lake where I was 

. able to obtain special permission to use 
this rig. Be sure to check with local au- 
thorities where you plan to use yours. I5 


Lightweight boat, small motor make the rig easily 
portable from home storage to ski area. Motor can 
be up to 20 hp. but can't weigh over 90 pounds. 


Skier's-eye view shows centered neutral/forward 
controls. Foam rubber is lashed to tow bar and 
handle to keep bar from sinking if skier lets go. 


iu steer and stop the towboat while you ski 


Complete tiller-line-installation kit ($8) and steering- 
drum mounting assembly ($4) were bought from 
Sears. Two high-compression springs keep tiller rope 


tight, prevent tangling or play. Universal joint was 
purchased from an industrial-hardware supplier, 
used handlebars from a motorcycle shop. 


^M" CONDUIT TUBING " 
CONTROL BAR 7'OVERALL BIKE HANDLEBARS 
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This new three-cylinder motor is 
right at home on a runabout, as a 
ski-show star, or for racing 


By JIM ROE / PS Boating Editor 


Y.. saw the announcement in POPULAR 
SCIENCE last fall. The engineers at John- 
son Motors were enthusiastically launch- 
ing their newest outboard power plant: 
a three-cylinder, 55-hp. motor with some- 
thing new called “loop charging." 
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We take a leisurely family cruise through Florida's Cypress Gardens (left). At center, ski-show sta 


A Day in the Life ol 


And, they promised, this new motor 
would bring horsepower happiness to all 
sorts of boatmen: fishermen, water-ski 
enthusiasts, owners of sedate family run- 
abouts, even hard-hatted racing types. , 

Quite a set of responsibilities for one 
190-pound middleweight. Could the 55 
deliver on all these promises? It should | 
be fun to find out. 

And it was. g 

We got the answers at Florida's Cy-' 
press Gardens in one busy day of shifting 
one of the motors from one hull to an-’ 
other. We first tried the 55 as ski-boat 
power. Early on a February morning, 
Cypress Gardens ski-show stars Brenda 
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taken in tow. And above, the 49.7-cu.-in. 55 shows its stuff as a racing engine in an Allison 


hat Versatile 5 


Mitchell and Donna White bravely Hews another fist tor tha 55 In the Joon Pr 
agreed to take to sea. The boat was a transfer line. This performs a series of close-toler- 
Glastron. The 55 did everything right, ance machining operations on the engine cylinder 
and I at least did enough things right block. Secured to a pallet, the block moves mechani- 
to get both of the young lady skiers up cally down the 100-foot-long transfer line. 

and away the first time. As a matter of | 
fact, the main signal we received from the 
skiers was that we were taking them 
along just a bit too fast. 

. Shifting the 55 to another boat—a long- 
er, heftier Glastron model—we headed up 
the scenic canals at dead slow. Now 
and again we would pause to take photo- 
graphs, or to back off after going aground 
in a shallow area. 


Continued 
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Here is the “loop” in loop charging. The larger illus- 
tration above shows how the fuel-air mixture is fed 
into the combustion chamber through upward- 
slanted intake ports. Then it loops over the top of 
the chamber, forcing exhaust gases out. Note nearly 
flat head of piston. Inset illustration at left indicates 
conventional cross-charge or cross-flow type of 
cylinder charging, with its deflector-top piston. 


Johnson Sea-Horse 55 Specifications 


HorssDOWET .ocvesvusaccsiawassuitg Np. e 5,000 r.p.m. 
Piston displacement........... —nÁ(À« 49.7 cu. in. 
Bore & stroke ........... HAPS RS .3 x 2!14, in. 
Ini) NMRNAM NERO Rode PraR DP VON: ees Hydro- electric 
Carburetion........3 carburetors with fixed high-speed, 
adjustable low-speed jets 

Choke ....................Thermo-electric automatic 
Ge aceasta deir MMC EE 9-amp. alternator 
Ignition iv Battery—power/pulse with breakers 
Silencing. ..... Fiberglass hood with sound blanket, 


silencing carburetor cover, water-shield 
exhaust housing, rubber-mount isolation, 

underwater exhaust i 

EAEE SA EE aces 12:29 
Weighl ius EISE XXX 190 Ib. (15- in. transom) 
195 Ib. (20-in. transom) 


In many ways, operating a boat that 
slow is much more difficult and frustrat- 
ing than at moderate or high speed. 
But through all our slow journey, and at 
full speed out in the lake with four 
adults aboard, the motor was right there 
on the job. 

Our third and final experience with 
this new power plant was racing. 'The 
helpful Johnson engineers quickly trans- 
ferred it to an Allison racing-type hull. 
I borrowed a helmet and a vest from the 
ski-show crew, and headed across the 
lake with a satisfying snarl of power. 
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You wouldn’t know it was the same | 
motor that had just obligingly idled us | 
through the flower gardens. All 55 horses 
seemed to be performing as if they were 
going home to dinner. Alone in the boat, 
I hit a top speed of near 50 m.p.h. 

Last fall, when the motor was intro- 
duced, I asked the engineers what in the 
world they meant by loop charging. And 
why they were so happy with themselves 
for having designed it into this motor. As 
they explained it, here’s what loop charg- 
ing is all about: 

A two-stroke outboard motor produces 
a power stroke on every revolution. So 
every time the piston goes down, the cyl- 
inder must be scavenged of burnt ex- 
haust gases. Then, as it goes up, it’ 
must be charged with a new fuel-air mix- 
ture that is ignited when the piston 
reaches the top of its stroke. The idea 
is to clear out all the burned gases and 
cram in as much new fuel-air mixture as 
you can on each revolution. And to do 
it in a very small fraction of a second. 

Most outboard motors use what is 
called a cross-flow system of recharging | 
the cylinder with this fuel-air mixture. 
With the cross-flow system, the piston is 
shaped with a sloping face—toward the in- 
take port—to cause the new charge of fuel 
and air to be deflected upward to the top 
of the cylinder. This helps push the ex- 
haust gas out the exhaust port. 

Loop-charging. With this new system, 
however, the intake ports themselves are 
slanted upwards. This directs the fuel- 
air mixture flow to the top of the cylinder 
and eliminates the need for a shaped pis- 
ton. Since the upward-slanted intake 
ports aim the fuel charge up toward the 
top of the cylinder, the streams of fuel 
and air are said to loop over the top of | 
the firing chamber dome. According to 
Johnson engineers, loop charging allows 
the use of lighter-weight as well as flat- 
domed pistons, and also what they re- 
gard as a more ideal cylinder-head shape. 
These things translate, they say, into re- 
duced vibration, longer life, improved 
combustion, and more horsepower from a 
given motor size. "i 

The engineers then combined this loop- | 
charged three-cylinder power head with a; 
prop-hub exhaust, water-shield silencing, 
a thermal-electric choke, and power- 
pulse ignition. 
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A hydrofoil dory, that's what. And pow- 
ered with an inboard-mounted outboard 
motor, to boot. It looks as if it was planned 
by a committee, but George Hard and John 
Holmes stoutly claim that this souped-up 


Nova Scotia dory will travel 36 m.p.h. It’s 


New floating home takes to water 


The world’s largest builder of 
motorboats is launching a new 
member of the family—the first 
Chris Craft houseboat. It's 33 feet 
long and all fiberglass. Power is 
supplied by a single 283-F V-8 en- 

ine with outdrive. Interior fittings 
include a galley, dinette, head, and 
sleeping quarters for six. The cost— 
under $10,000. Chris Craft Corp., 
Pompano Beach, Fla. 33061. 


This outboard prop is nonmetallic 


That outboard propeller you see below is 
made of plastic. Called the Thrust-o- Matic, 
it comes in 13 models to suit a wide range 
of outboards. Along with the prop, you get 
a lifetime warranty against breakage. Colum- 
bian Bronze Corp., Freeport, N.Y., makes it. 


pad 


That's right, it's a hydrofoil —but a hydrof 
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oil what? 


powered by a 20-hp. Mercury outboard mo- 
tor. Hard explains that he was trying to 
combine the tried-and-true seaworthiness of 
a dory with the speed of a hydrofoil. The 
craft, still experimental, was developed by 
Hard Research, North Casey Key, Fla. 


All aboard the (plastic) Molly Brown! 


She's an outboard dinghy eight feet long 
with four-foot beam, and she's all in one 
piece—hull, deck, and seats. She weighs in 
at only 75 pounds and is designed for a 
114- to five-horsepower motor. Under $150. 
Rubbermaid, Inc., Wooster, Ohio 44691. 
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The Stereo System 


From 1968 components, PS's Electronics Editor picks the four units he 
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es best and gets a surprise: a system that costs less than $1,000 


By RONALD M. BENREY / PS Electronics Editor 


= mixed up in my day- 
dreams about driving a Ferrari, piloting 
my own jet plane, and living on the 
French Riviera, is owning the perfect 
stereo system. 

< That last daydream is the closest one 
(for me) to reality, and it comes at a 
price that may surprise you: You can 
spend $5,000 for a stereo rig, but my 
dream system costs less than $1,000, 
and I can't believe that a more expensive 
set of components could produce signifi- 
cantly better sound. 

The amplifier. This is the heart of any 
stereo system and, for my “perfect” one, 
I would choose the new solid-state ampli- 
fier made by Acoustic Research (24 
'Thorndike St., Cambridge, Mass. 02141). 

'The most intriguing thing about this 
unit is its small size, considering its ca- 
pabilities. Packed into a compact chassis 
not much larger than most pre-ampli- 
fiers (it fits neatly on a standard book- 
shelf) is an integrated, power amp/pre- 
amp combination that can supply over 
50 watts per channel continuously, with 
virtually flat frequency response and ab- 
solutely no audible distortion. With the 
volume control set for normal listening 
levels, the amplifier just loafs along, and 
distortion is almost unmeasurable. 

A circuit feature I particularly like is 
a low-current standby power supply that 
is always turned on, as long as the unit 
is plugged into 117-volts AC. This sup- 
ply keeps the large output-stage elec- 
trolytic capacitors fully charged, so 
there's no annoying loud pop from the 
speakers when the power switch is flipped 
on (a common fault with solid-state 
amplifiers). 'The amplifier costs $225, 
plus $15 if you want the optional walnut 


Ls 


MAY 1968 | 109 


case shown in place in the photo at left. 

The speakers. The ones I'd choose are 
the first product of Rectilinear Research, 
Inc. (30 Main St, Brooklyn, N.Y. 
11201), a new company. Their Model 


Continued 
THE AMPLIFIER 


The AR amplifier, fully solid state, has what must be 
the simplest control panel ever used on a super- 
performance integrated amplifier. There are no frills 
here, just the basic operating controls. 


IJ NU on ———————— TTE e 


THE SPEAKERS - 


The Rectilinear Ills, each capable of accepting 100 
watts of audio power, require at least a 20-watt-per- 
channel amplifier. They're speakers of conventional, 
rather than acoustic-suspension, design. 


THE RECORD PLAYER 


The Garrard SL-95 can be set up as a changer 
(above), or be used as an automatic turntable that 
turns itself off at the end of a record—you replace 
long changer spindle with short, single-play unit. 


TRE CARTRIDGE 


The Empire 999VE has an impressive set of specifi- 
cations, including a usable frequency range of from 
six to 35,000 Hz. That's far in excess of the actual 
frequency range recorded on commercial discs. 
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IIIs are the finest loudspeakers I’ve ever 
listened to, regardless of size, type, or 
price. They produce beautiful bass tones 
without boom, accurate midrange tones 
without a trace of coloration, and crystal- 
clear treble tones without a hint of harsh- 
ness. And they do it at any volume, 
including *window-rattling" sound levels. . 

By today's standards, the IIIs aren't 
small—at 35 inches high, 18 wide, 12 
deep—but then, each contains six loud- 
speakers: a 12-inch woofer, a five-inch 
midrange, and four tweeters ranging in 
size from two to 21% inches, all coupled 
to an unusually complex crossover net- ; 
work. 'The pair costs $558. 

Record player and cartridge. These , 
proved to be the toughest items to select. 
I finally decided on an automatic turn- 
table capable of doubling as a record 
changer—because I often like to play 
stacks of records for background music. , 
I chose the new Garrard SL-95, imported | 
from England by the British Industries 
Corp., Westbury, N.Y. 11590. 

By any standards you go by—includ- 
ing freedom from rumble, accuracy of 
speed, and ease of operation—this unit 
measures up as one of the finest record- - 
playing mechanisms you can buy. It | 
costs $130 (without base). 

The cartridge is by Empire Scientific 
(845 Stewart Ave., Garden City, N.Y. 
11530). The new 999VE is a a 


magnetic cartridge with a diamond stylus 
of elliptical shape. (A stylus so shaped 
traces a stereo record’s groove more ac- 
curately than a round one can.) Per- 
formance is impeccable—including wider- 
than-necessary frequency response, and 
excellent compliance characteristics that 
enable it to track loud audio passages at 
very low stylus force—between 14 and one 
gram—without distortion or audible buz- 
zing. The cartridge (shown below, on pim 
changer's holder) costs $75. 
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looks backward, too, to trace the art of 
cryptology from its earliest days to its 
greatest period of all—right now. 

It is told in an extraordinary new book, 
The Codebreakers, by David Kahn. A 
noted amateur cryptologist and a schol- 
arly researcher, the author took more 
than four years to assemble the fascinat- 


Cryptology Today 


“Codebreaking is the most important 
form of secret intelligence in the world 
today. It produces more, and much more 
trustworthy, information than spies. And 
this intelligence exerts great influence 
upon the policies of governments.” So 
begins Kahn's book. 

And today the whole art of cryptology 
has reached the zenith of its history. 
Never before have such vast organiza- 
tions, such huge expenditures, and such 
advanced technology been brought to 
bear upon its twin aims: to guard a na- 
tion's own secret messages, and to inter- 
cept and break those of other nations. 

Since worldwide radio communications 
make most “intercepting” just a matter 
of listening to what flashes past in the 
ether, the contest lies between experts 
in those two realms of cryptology: The 
cryptographer seeks to make an over- 
heard message unintelligible, with his 
codes and ciphers. The cryptanalyst 
strives to break them, and read it. 

America leads the world today in prow- 
ess at both techniques, by the author's 
knowledgeable estimate. Its nearest ri- 
vals: the Soviet Union, Great Britain, 
and France, “probably in that order." 


Hush-hush NSA 


Headquarters of America’s current bil- 
lions-a-year cryptological effort is the 
National Security Agency at Fort Meade, 
Md.—history’s largest cryptological unit, 
bigger than the CIA, even more secret. 
Its very existence was not publicly ac- 
krowledged for several years after its cre- 
at'on in 1952. It mails its letters in spe- 
ca] envelopes printed with inside 
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ing facts and dramatic episodes that cram — 
this 334-pound volume—and the remark- 
able pictures, some reproduced here, that 
illustrate its 1,164 pages. ! 
Here are highlights of the revelations 
in The Codebreakers—necessarily con- ; 
densed in PS's own words, but kindly 
checked for technical accuracy by the 
author himself. From news items since 
his book was written, some further ex- 
amples of what he tells about are added. € 


A 
markings, so a letter cannot be read 
through an unopened envelope. g 

Its long three-story building and an 
annex probably house between 12,000 and 
14,000 employees, including some 200 ex- 
pert cryptanalysts working in teams. 

NSA is responsible for the security of 
all U.S. communications systems. It 
builds or procures their ultrasophisti- ; 
cated ciphering and coding equipment. 

Its other side is its mission of collect- ` 
ing intelligence found in “the gamut of 
the communications of modern nations, 
from the minutiae of legation routine to & 
secret instructions to ambassadors.” 

This mission centers upon intercept- 
ing and cryptanalyzing the messages of 
other nations, friend as well as foe. 

In all probability, NSA attempts to 
solve all cryptosystems of all countries, 
at least in principle, says the author. In” 
practice, it might have to defer, say, at- 


Combat-cryptography scene, in Korea, shows u.s. 4 
soldier using a Hagelin-type cipher machine. 


tacking the middle-echelon systems of a 
Near Eastern country in order to con- 
centrate on a Russian system promising 
more valuable results. 

NSA may mount special attacks if 
one of its customers, among U.S. gov- 
ernment departments, requests it. “The 
State Department, for example, may re- 
quest such a solution in advance of a 
high-ranking official’s visit to another 
country or before a major diplomatic 
conference," says Kahn. 

"Currently," he writes, *the President 
sees the NSA 'Black Book' every morn- 
ing, brought to him by his military aide." 

To gather raw material for analyzing 
communications of all kinds, from uncod- 
ed human words to coded mechanical 

“messages,” NSA and the armed forces 
have spotted more than 2,000 intercept 
“positions around the globe. 

Some are on our overseas military 
bases. (Currently the U.S. is reported 
seeking permission to establish one on 
the tiny Spanish isle of Alboran east of 
Gibraltar—a strategic “spy island" to 
keep electronic watch over the growing 
Soviet war fleet that confronts the U.S. 
Sixth Fleet in the Mediterranean.) 

Some are in planes and satellites. 

Others are aboard ships—and, lately, 
some of those ships have made big news. 


Behind the Pueblo: cryptology 


Last January, North Korean patrol 

boats waylaid and hijacked the almost- 
unarmed Navy ship Pueblo and its crew. 
Subsequent reports revealed that the 
Pueblo, officially called an “‘environmen- 
tal research ship," was one of a U.S. 
ferret fleet of more than 80 vessels of 
all varieties, fitted with the latest gear 
for electronic snooping. 
- What was the Pueblo doing off North 
Korea? To PS (this was after his book's 
publication), Kahn voiced likely guesses. 
Probably the Pueblo's mission included 
monitoring North Korean messages— 
both plain-language ones, like airplane 
pilots chatter, and coded messages, 
which would be taped and brought back 
for NSA’s codebreakers to work on. Most 
importantly, the Pueblo was likely to 
have been taping radar emissions from 
North Korean radar stations. 

Why that kind of intelligence is es- 
pecially valued, The Codebreakers tells: 


Examples of electronic countermeasures are illus- 
trated in photo from Sperry-Rand Corporation. Ra- 
dar scope is jammed with noise from three locations, 
and filled with blips from false-target generator. 


Radar-emission recordings that the 
snoopers bring back—tapes and cathode- 
ray photographs—get intensive NSA anal- 
ysis. They reveal the things that make 
up a radar’s “electronic signature”: fre- 
quency, type of modulation, pulse shape 
and rate, power, type of scan, antenna- 
rotation rate, and polarization. 

These operating characteristics can re- 
veal a radar’s function—search, height- 
finding, or target-guidance, for example. 
More than that, the information enables 
engineers to design ways to blind or trick 
enemy radars. 

Called electronic countermeasures— 
ECMs—the techniques could be applied 
to prevent Communist radars from lo- 
cating U.S. bombers or missiles and di- 
recting their destruction. Besides “pas- 
sive" ECMs like dropping metal chaff to 
confuse radars, there are “active” ones. 

Jamming is the crudest. Another 
ECM, the “multiple-target generator,” 
emits fake returns that clutter a radar 
screen with false blips. A subtler de- 
ception sends out a strong fake echo, 
timed to arrive sooner or later than the 
true one, so as to make an attacker ap- 
pear nearer or farther than he really is. 

That explains why a radar’s frequency 
and other characteristics form a kind of 
electronic “code” that a prospective at- 
tacker would have to break. 

Only last February, the actual text of 

Continued 
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PS EXTRA: 


Cigarette-lighter base served Soviet spies to hide 
these tiny pads of modern ''one-time" cipher keys, 
found in raid on their suburban London cottage. 


a Navy order to do electronic snooping 
was made public. 'The remarkable dis- 
closure came during Senate controversy 
over the circumstances of a North Viet- 
nam torpedo attack on the U.S. destroy- 
ers Maddox and Turner Joy in the Gulf 
of Tonkin in 1964—which, although un- 
successful, led the U.S. to extend Viet- 
nam warfare to the north. 

Now it has been officially confirmed 
that the Maddox, at the time, was en- 
gaged in ferreting. “Electronic surveil- 
lance was one of her missions,” said 
retiring Defense Secretary Robert S. 
McNamara. She was authorized to 
“stimulate Chicom-North Vietnamese 
electronic reaction," and orders to her 
task-force commander specifically called 
for intelligence including “. . . location 
and identification of all radar transmit- 


ters... sampling electronic environment 
radars..." in 12 still-secret 
locations. 


“I think that the equip- 
ment on the Pueblo was 
more sophisticated than on 


keep vigil in the hall outside his White 
House bedroom. When he travels, they 
accompany him in civilian clothes. 

The codes that they carry would trans- , 
mit the President’s command to launch 
nuclear ICBMs and H-bombs. 

In contrast with codes’ normal use to ¢ 
guard message secrecy, the purpose of 
these codes is primarily to authenticate 
the awesome command—to assure button- 
pushers, and bomber crews, that it really i 
does come from the President. 

"Layers" of highly secret codes make 
sure that only a valid message gets 4 
through. The President's code message 
forges the first link in the chain. Both 
sides can challenge and counter-chal- 
lenge with secondary codes. a) 

In a concrete missile-control capsule ` 
deep underground, writes Kahn: 

“The message to go to war would come, , 
over the red telephone of the Primary 
Alert System—which rings with a high 
warbling whippoorwill tone—in a crackly | 
voice reciting letters in the phonetic al- | 
phabet: ‘TANGO MIKE PAPA YANKEE ROM- “ 
EO... with a monotone ‘break, break’ 
after each group of five." So would speak 
the voice of destiny saying in code, in ' 
effect, “This is IT.” 

End link in the chain is a three-by- 
five-inch decoding card, sealed in plastic 
and metal-framed, worn by each of the 
two launching officers on a chain around 
his neck. Individually each officer takes 4 
down the message and decodes it. They 
must confirm each other’s reading before 4 
beginning the countdown. ! 

Jet H-bombers of the Strategic Air 


OE 


the Maddox," Secretary ^ 
McNamara added. , Am ISLE OF | 
| : — ALBORAN 
Awesome codes of H-war "c otGibratar ids e 
The most important c NOT d 


codes in the United States, 
and perhaps in the world, 
are carried in a slim black 
case by a warrant officer 
who shadows the President. 

Five officers alternate the 
24-hour-a-day duty. When 
the President sleeps, they 
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Mediterranean Sea 


stateless rade ? ‘age Island" — bé ritu lj spanish isle T 
of Alboran, whose use as outpost is reportedly sought by the U.S. 


k 


Command will meanwhile be streaking 
toward preassigned targets. But they 
may not pass a certain point—the “fail- 
safe" point—without positive orders. 

'The code for these orders is kept in a 
box with a bright-red door on the wall 
of the SAC headquarters at Offutt Air 
Force Base, Omaha, and in flying com- 
mand posts. It consists of documents 
covering different contingencies, and is 
changed at random intervals. The code 
documents would be removed from their 
sealed X-ray-proof container, and appro- 
priate orders radioed to the planes, with 
verification and acknowledgement. 

Three members of each plane crew 
must individually copy down the war 
command, match it against fragments 
that each one carries, and agree that it 
Is the real thing. Only then can the crews 
perform the elaborate arming procedure 
that turns their H-bombs from duds into 
live ones, and start a bombing run in 
earnest. 

Thus codes play a vital part in the 
whole fail-safe procedure—which is in- 
tended to provide an absolute safeguard 
against a nuclear holocaust by error or 
accident. And the effectiveness of this 
fail-safe plan was most recently demon- 
strated last January, when a bomber car- 
rying four H-bombs crashed in Green- 
land; though wrecked, the unarmed 
H-bombs could not cause a nuclear ex- 
plosion. 

These examples—the Pueblo, the Mad- 
dox, the H-bomb crash, the “spy island" 
—show how current headlines take on 
new significance in the light of Kahn's 
revealing book. 


Tools of Cryptology 


Cryptology has its own hardware. To 
speed enciphering and deciphering, in- 
genious mechanical aids come into play. 

Simplest of all, by way of introduction, 


. would have been an idea once proposed 


- a typewriter. 


by an Army student of cryptology—to 
put lettered caps over the wrong keys of 
Then, striking a would 
write B (or whatever you chose to sub- 
stitute for a), and so on. When a sample 
cipher message he tapped out was brok- 
en by his instructor in only 45 minutes, 
that was the end of his scheme. 


But there is one time-tested ciphering 
tool almost as simple to handle: 


The cipher cylinder 


A cipher cylinder, in a form the U.S. 
Army has used, consists of 25 numbered 
aluminum disks strung in prearranged 
order on a 414-inch spindle. A thumb- 
screw loosens or tightens them at will. 

Around each disk’s circumference is a 


E p 
‘ 


Cryptology's only millionaire, Boris Hagelin, ex- 
amines one of the cipher machines that made him 
wealthy. Some 60 nations have been his customers. 


jumbled alphabet. Each disk jumbles the 
letters differently. 

To encipher a message, you simply 
turn the disks until the letters that spell 
it are aligned in a single row—and tight- 
en the thumbscrew to hold the disks in 
place. You then copy down the letters 
of any other row—an unintelligible hodge- 
podge. This is the cipher message to be 
transmitted. 

The recipient has a duplicate cylinder. 
He turns its disks, which are on the spin- 
dle in identical order, until the cipher 
message’s letters are aligned in a row. 
Then, in one of the other rows, he will 
see the original message in plain Eng- 
lish. It will leap out at his eye because 
it is the only row of letters that makes 
sense—as a drawing farther on will make 
clear. 

Despite its simplicity, this device pro- 
duces cipher messages that have stumped 
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trained cryptanalysts long enough to 
make it a useful “field cipher.” Varying 
the order of the disks offers an enormous 
number of different ciphers. 


The ABCs of making 
ciphers and codes 
and breaking them 


'This little tool has a remarkable his- 
tory. It was invented between 1790 and 
1800 by Thomas Jefferson, who appar- 
ently “filed and forgot" it; reinvented a 
century later in France, whose army 
spurned it; and finally adopted in 1922 
by the U.S. Army, which used it until 


Harder-to-break ciphers employ more than ¥ 


one cipher alphabet. Pencil-and-paper ci- 
phering may switch from one to another 
alphabet in recurring cycles. A modern 


wired-rotor machine enciphers each succeed- 
$ 


ing letter in a different alphabet. 


Breaking a cipher. To attack a cipher 
message, a cryptanalyst has two powerful 
weapons. One is the comparative frequency 
messages? How do you go about breaking of different letters’ normal occurrence in 
them? English or other text. The other is each let- 

Cipher messages. A message can be read _ = E 
by sender and recipient, but will look like gib- I9 DEU 6 wm 9 v». 
berish to anyone else, if either the order or IC JUUQH COGAA LMOPE LENUR WP. Í 
identity of the original letters is changed. i | | | 

A transposition cipher shuffles the letters vP DBIQO IOGLP UIEOY LUEJA ODG 
of a message, according to a prearranged EA AM EC 4 
plan. It might change the word secret into What a real code message looks like is 
ETCRSE. shown in spy's Honolulu-to-Tokyo report of 

A substitution cipher, the more-important 
kind, turns the letters into other ones. The 


How do ciphers and codes convey secret 


word secret could become TFDsFU. 


It does so, in the simplest possible exam- 
ple of a substitution cipher, which works like 


this: Change a to B, b to c, and so on. 
full, the corresponding alphabets are: 


Plain text: 


abcdefghijklmnopqrstuvwxyz 


Cipher text: 


BCDEFGHIJKLMNOPQRSTUVWXYZA 


A cipher like this—with its letters in alpha- 
betical order—is called a Caesar alphabet, 
because Julius Caesar first used ciphers of 
this kind. They are easy to remember—but 


as simple to break. 


More typical is a jumbled cipher alphabet. 
It may begin with an easily remembered 
"keyword'"—shorn of any repeated letter. 
Suppose the keyword is cHIMPANZEE. Having 
dropped the final E, you add the remaining 


letters of the alphabet in natural order: 
Plain text: 


abcdefghijklmnopqrstuvwxyz 


Cipher text: ` 


CHIMPANZEBDFGJKLOQRSTUVWXY 


This changes the word secret to RPIQPs. 


Cryptograms for puzzle fans usually use 


single-alphabet ciphers like these. 
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ter's normal affinity for contacts with various 
other letters. One example (involving a ci- 


pher with a single jumbled alphabet) must ' 


suffice here to show how he wields those 
weapons: 

Suppose he is confronted by a cryptogram 
of 56 five-letter groups beginning: GJXXN 
GGOTZ NUCOT WMOHY JTKTA MTXOB . . . (The 
spaces, commonly used in wire or radio 
transmission, tell nothing about where words 
begin and end.) 

He first makes a “frequency count” of the 
number of times each letter appears. The 
most frequent, N, shows up 36 times; the 
next-most-frequent, H, 26 times; and so on 
down. 


Does N stand for e, by far the most fre-- 


quent English letter? Probably, not certainly. 


| 
warships at Pearl Harbor on eve of attack. | 


Does the descending order of frequency : 


clearly identify all the cryptogram's other 
letters? Probably not. (Trying it would give 
the meaningless “solution”: oluueooanceih 
. » .) Having only been getting warm, a crypt- 
analyst next applies the contact test. 


He makes a chart. Its top line shows (by 


penciled ticks) how often N immediately pre- 
cedes, and follows, each other letter. Suc- 
cessive lines do the same for H and the rest. 


j 


4. 


Now he's struck pay dirt. N has far and P 


early in World War II. In a different 
form, its scheme still is used by the Navy. 

Currently most favored, however, are 
a trio of more-advanced machines. These 
“Big Three," each a marvel of ingenuity, 
produce the most complicated ciphers 
known to man—ranging from nearly to 


utterly unbreakable. In ascending order 
of resistance to codebreaking they are 
the variable-gear Hagelin machine; the 
wired-rotor machine; and the Vernam- 
type teletypewriter with its “one-time” 
key tapes. 


Continued 


away the most varied contacts. This is char- 
acteristic of e in normal text—and confirms 
that N stands for e. Comparison with normal 
letters' habits likewise bares what the ci- 
pher uses for the vowels a, j, and o, and for 
several consonants. By now the partial solu- 
tion of the first 75 letters looks like this: 


GJXXNGGOTZNUCOTWMOHYJT KTA 


e in ea in ith n no 
MTXOBYNFGOGINUGJFNZVQHYNG 
nihe i ea e the 


NEAJFHYOTWGOTHYNAFZNFTUIN 
eo thin  intheo e nae 


Likely guesses can now be tried; -ITH looks 
like with, which would identify M as w, and so 
on. Each identification narrows remaining 
guesses, until all is deciphered. Acti;ally this 
message reads: 

Success in dealing with unknown ciphers 
is measured by these four things in the order 
named: perseverance, careful methods of 
analysis, intuition, luck... 

A cipher that replaces letters with num- 
bers, or with fanciful symbols, is solved just 
as easily and in precisely the same way. 

Code messages. A code consists simply 
of a list of words, and of letters or numbers 
arbitrarily chosen to stand for them. 

Hence a code differs from a cipher by en- 
crypting whole words or phases at a time, 
rather than individual letters. A portion of 
a secret code may look like this: 


emplacing 3964 
employ 1563 
en- 7260 
enable 8808 
enabled 3043 
enabled to 0012 


A code differs also, from simple ciphers, 
in being impracticable to memorize. Printed 
code books are required, to encode and de- 
code a secret message. 

Codes range in size from a small ‘“‘field 
code,” of a few hundred words and phrases, 
to a diplomatic or naval code of up to 
100,000 words—in effect, a cryptographic 
dictionary. 


Breaking a code. A code's arbitrary sym- 
bols obviously will not yield to the letter-by- 
letter technique of attacking a cipher. To 
a layman, a code might seem impossible to 
break at all. Spectacular successes of code- 
breakers prove the contrary. 

Many a code’s conquest by cryptanalysts 
has begun with identifying the symbol for 
"period''—often appearing at the end of mes- 
sages. (It was NADED in the Japanese-broken 
U.S. State Department ''Gray" code of the 
mid-1920s.) By revealing where sentences 
end, it gives away a message's structure. 

Next come “probable words," often sug- 
gested by current happenings. (‘‘Bom- 
bardment” and "''attack" would be likely 
ones from a unit subjected to shelling and a 
tank assault.) 

Stereotyped expressions, repeated in mes- 
sage after message, endear their users to 
codebreakers: "| have the honor to inform 
Your Excellency...'; “Re your telegram...''; 
"Night calm, nothing to report.” 

Help may come in bigger packages. The 
text of a note presented by an ambassador 
may come quite close to a coded message 
of instructions from his government—inter- 
cepted just before. And a cryptanalyst is 
handed a verbatim translation of a whole 
message on a silver platter if it is relayed to 
another destination—as has happened—in a 
different code that he can read. 

Given time and enough messages to work 
on, a cryptanalyst can thus break the most 
elaborate code. 

Code messages themselves may be ci- 
phered, for transmission. Then the cryptan- 
alyst has to strip off this ‘‘superencipher- 
ment"—as he has mathematical ways of 
doing—to get at the code groups. It makes 
him more work, but does not balk him. 


ARAKA 


Example of a pictorial cipher, solved just 
as if of letters, is part of “Dancing Men” 
cipher message in a Sherlock Holmes story. 
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The Hagelin machine 

Cryptology's one and only million- 
aire, a Swedish engineer named Boris 
Hagelin, made his fortune by inventing 
what Kahn calls a “little jewel" of a ci- 
phering machine. Spin an alphabet knob 
to each letter of a message, turn an op- 
erating handle each time—and out comes 
a paper tape printed with the ready-to- 
send enciphered version. Shift a control 
knob from “Cipher” to “Decipher,” and 
the machine similarly translates an in- 
coming message. Inside the compact 
device, six wheels with adjustable pins 
help create a gear with a variable num- 
ber of teeth. They generate a progres- 
sively varying cipher that does not repeat 
itself (which would give cryptanalysts a 
toehold) until more than 101 million 
letters have been enciphered. 

Some 60 countries have bought Hage- 
lin machines, or manufactured their own, 
paying royalties. The U.S. Army’s Con- 
verter M-209, which saw service in World 
War II and Korea, is a Hagelin machine. 


Wired-rotor machines 


The cipher machines perhaps most 
widely used today have a set of wired 
code wheels, called rotors. The number 
of rotors ranges up to 11. On each face of 
a rotor—typically a thick disk of Bake- 
lite or hard rubber—are 26 electrical con- 
tacts representing the letters of the al- 
phabet. Wires connect the contacts on 
opposite faces—not directly, but in mixed- 
up, random order. 

The message is tapped out on a type- 
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Simplest aid is cipher cylinder, whose U.S. Army version is 
shown being assembled (left) and in use (above). Its 25 
aluminum disks, with jumbled alphabets around rims, are 
aligned to spell message. Sender transmits any other row. 
Recipient turns his cylinder's disks to letters received— 
and, on another line, sees plain-English message, as shown. 


writer-like keyboard. Strike an a, and 
an electric impulse goes to the first 
rotor's *a" contact—but it comes out on 
the rotor's other side as something else, 
perhaps c. Rotor No. 1 thus amounts 
to a single-alphabet cipher, not hard to 
break—but worse is to come. 

Each succeeding rotor changes the let- 
ter to still another. And the rotors do 
not remain stationary, but turn, after 
each letter is enciphered—at different 
rates relative to each other. 

Consequently, each succeeding letter 
of a message is put in a different cipher 
—by a system that could transmit the 
contents of a whole bookshelf before re- 
peating itself by coming back to its start- 
ing point. 

The first rotor machine was invented 
by an American, Edward H. Hebern, and 
others were devised abroad. They evolved 
into such modern forms as America's 
"Sigaba," Germany's “Enigma,” Britain's 
"DIypex"—and Japan's "Purple," sensa- 
tionally broken by the U.S. 

Hagelin machine, called "little jewel" of a cipher- 
ing device, is opened to show amazingly compact 
mechanism. User's hand is turning alphabet knob to 
wanted letter—which machine prints in cipher. 
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Wired-rotor cipher machines, 
like Italian-made O.M.I. model 


at right, give codebreakers 
hardest task. Letters change 
repeatedly in passing through 
successive rotors, each with 
maze of wiring—as seen in ro- 
tor of Hebern machine, above. 


The unbreakable-cipher machine 


In 1965, the U.S. State Department 
substantially completed a multimillion- 
dollar installation of the last word in 
cyptographic equipment. Heading the 
list were 450 unbreakable-cipher ma- 
chines—called HW-28s, made by the 
Teletype Corp. of Chicago, and costing 
$7,200 apiece. They look and work like 
standard teletypewriters—but are fitted 
with a “one-time tape” ciphering device 
that makes it utterly impossible to de- 
cipher a message intercepted en route. 

The Washington-Moscow “hot line” 
uses one-time tape machines, too, for un- 
breakable privacy—and to exclude any 
possibility of inserting a false message 
somewhere on the line. The U.S. Army 
has a military version, called “Sigtot.” 
There are others. All stem from the orig- 
inal one invented decades ago by Gil- 
bert S. Vernam, an AT&T engineer. 

To send a message by teletypewriter, 
it must be explained, a standard way is 
to put it on tape—by perforating the tape 
with patterns of holes that represent each 
letter in the Baudot code, the teletype- 
writer’s equivalent of Morse. Metal fin- 
gers, making contact through the holes, 
transmit electric pulses to the receiving 
apparatus—where the pulses energize 
electromagnets that select the right let- 
ters and print them out. On the way, by 
wire or radio, the pulses of standard tele- 
. typewriters could be intercepted and re- 
corded with an oscillograph—and the 
messages read with ease.  Vernam 
changed that. 

He added a “black box" containing an- 
other tape—perforated with letters abso- 
lutely at random, to form a cipher key. 


The message tape and the key tape in 
the transmitter run simultaneously. By 
Vernam’s circuitry, they yield combined 
and ciphered electric pulses. The receiv- 
er—whose black box contains an exact 
duplicate of the key tape being used— 
removes the encipherment and prints out 
the message. 

A beauty of the system is that the op- 
erators have no coding or decoding to 
do. Plain text goes in, and plain text 
comes out. It is as simple to use as a 
standard teletypewriter system (which it 
can become, by the flip of a switch to by- 
pass the black boxes). 

Aids as modern as radioactivity help 
prepare the random-key tapes. Punches 
to perforate them are actuated (through 
a Gelger counter) by the decay of a ra- 
dioactive element—one of the most ran- 
dom processes known—or by thermal 
noise, equally unpredicatable. 

What makes the cipher unbreakable is 
this: A key tape is used only once. A 
new and different one-time tape serves 
for each message. A cryptanalyst cannot 
break the random ciphers, because there 
is no systematic ciphering procedure to 
reconstruct. (One-time tapes have a man- 
ual counterpart in * one-time pads," pro- 
viding one-to-a-message keys of random 
letters or numbers for unbreakable-cipher 
messages. The main Soviet spy cipher 
today employs the one-time pad. 

Why hasn't this unbreakable way of 
ciphering been universally adopted? A 
principal reason is the stupendous quan- 
tity of duplicate one-time tapes to be 
prepared, transported to faraway places, 
and filed for use in precise order. This 
can be done for diplomatic communica- 

Continued 
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“One-time tape" teletypewriter produces unbreak- 
able cipher. To transmit enciphered message. its 
circuitry combines pulses from message tape (left), 


tions, but would be out of the question 
for military use in warfare—with shifting 
battlefronts and enormously greater mes- 
sage traffic. 

So there still is ample use for other 
cryptosystems—and for cryptanalysts. 
Even for its high-level diplomatic com- 
munications, in fact, the Soviet Union 
currently uses rotor machines. 


Aids for cryptanalysts 

Pitted against the streams of gibberish 
from modern ciphering machines, code- 
breakers must still perform much of their 
“black chamber” work by hand. 

NSA’s cryptanalysts busy at their 
tasks would resemble any other office 
workers, to an onlooker—until he looked 
over their shoulders and saw what they 
were doing, with colored pencils and 
cross-ruled paper. “Many cryptanal- 
ysts," says Kahn, “use pencils of differ- 
ent colors for the plain and cipher texts, 
to make them easier to distinguish. They 
also leave a lot of space between the lines 
for multiple hypotheses, erasures, under- 
lining of repetitions, and so on.” 

But machines do spare today’s crypt- 
analysts untold time and labor in early 
stages of an attack on a complex cipher- 
machine system. 

“Only enormous quantities of text,” 
says Kahn, “can make faint textual pat- 
terns visible—and only huge data-pro- 
cessing computers can engorge the rivers 
of letters and test the innumerable pos- 
sibilities.” For NSA's work, key-punch 
operators very likely punch the messages 
on cards to be fed into the computers. 


Scrambled Voices and 
Hidden Messages 


Not all secret messages go by code or 
cipher. There are other and picturesque 
ways of transmitting them. 

By speaking Gaelic, Irish troops trans- 
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perforated with letters in standard Baudot teletype- 
writer code, and from key tape (right) perforated 
at random. A new key tape is used for each message. 


mitted secret radio messages for the 
United Nations force in the Congo in 
1960. The idea recalls America’s use of 
as many as 420 dark-skinned, black- 
haired Navaho Indians as radio talkers 
in the Pacific in World War II. So com- 
plex and hard to learn was their lan- 
guage that it was utterly incomprehen- 
sible to eavesdroppers; no Japanese or 
German archaeologist had studied it. 


Scrambled speech 


Instead of using a human speaker as . 
a coding machine, the job may be dele- 
gated to a machine—the scrambler. 

Originally introduced to guard the pri- 
vacy of public radiotelephone messages, 
scramblers saw their first widespread 
military and diplomatic use in World 
War II. Since then, advanced technol- 
ogy has made scrambler communication 
more secure. And experience has shown 
that it needed to be. 

Scrambled transatlantic phone conver- 
sations between Roosevelt and Churchill 
were unscrambled and listened to by the 
Germans in the war years of 1943 and 
early 1944, Kahn reveals. 

That vulnerable scrambler system, 
called A-3, combined two techniques of 
making speech unintelligible by altering 
normal voice frequencies— inversion," 
which transposes lows and highs, and 
"band splitting,” which interchanges 
smaller bands of frequencies. 

A German task force of engineers suc- 
cessfully analyzed the A-3 method, wired 
up circuits that duplicated it, and set 
up an intercept station that instantly un- 
scrambled the conversations. 

Two could play at the game. Ameri- 
cans cracked a Japanese scrambler and 
gained information about coming moves, 
after Bell Telephone Laboratories de- 
vised a “sound spectrograph” that pic- 
torially revealed the scrambling method. 
For example, its speech pictures clearly 
distinguished between a "frequency" 
scramble, and a more advanced “time-di- 
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vision” scramble. The latter technique 
chops a stream of speech into split-sec- 
ond portions and shuffles them—by tape- 
recording the voice, and picking off the 
segments in jumbled order from as many 
as five pick-up heads. 

Latest and most secure of scramblers 
is a kind based on “pulse-code modula- 
tion," or PCM for short. PCM converts 
the voice signal into a series of pulses 


-= and nonpulses somewhat like a teletype- 
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writer signal. Varying with voice frequen- 
cy, the pulses' frequency is in digital 
form—and so can be enciphered, in a 
Vernam-type system, for ultra-secure 
transmission. 

The KY-9 scrambler that the State 


- Department and Air Force currently use 


for their most secret and highest-priority 
messages probably is of the PCM type. 


: Developed by NSA, it resembles a four- 


drawer file cabinet and costs almost 
$100,000 per installation. 

State has installed seven KY-9s in its 
headquarters, and a total of nine at other 
world capitals and the U.S. mission to 
the United Nations in New York. 


Invisible messages 


Innocent-looking pictures have carried 
secret messages. Spies have transmitted 
plans of fortifications camouflaged as 
part of a drawing of a landscape, or of 
a butterfly's wings. Short and long 
blades of grass, in a hand-drawn scene, 
have represented a string of Morse dots 
and dashes to convey a hidden message. 

But such fancy tricks have given way 
to more up-to-date and laborsaving meth- 
ods, as espionage has taken full ad- 
vantage of modern tech- 
nology. 

By photographic reduc- 
tion, today's spy transmits 
a technical drawing, a 
printed page, or a standard- 
size typewritten letter in a 
*microdot"—a microscopic 


a printed period. He gets 
letters and instructions 
from home in the same mi- 
croscopic form, reading 
them with a compact en- 
larger. A “‘microdot reader" 
hidden in a talcum-powder 
can was used in 1961 by the 


head of a Russian spy ring in London, 
who went by the alias of Gordon Lonsdale. 

Microdots made their debut in World 
War II. A page was first photographed 
down to the size of a postage stamp. A 
second photograph reduced this to a mi- 
crodot (also called a *pat") of less than 
12-inch diameter. Using a clipped-off 
hypodermic needle with a sharpened tip 
like a cookie cutter, the spy lifted the 
microdot from the emulsion, and ce- 
mented it with collodion over a period in 
innocuous text. 

One of the users of microdots in post- 
war years was Rudolf Abel, the highest- 
ranking Russian agent ever captured in 
the U.S., who was arrested by FBI agents 
in his New York hotel room in 1957. He 
made his own microdots by reducing 35- 
mm negatives with a lens of extremely 
short focal length—and preserved legibil- 
ity by using spectroscopic film, available 
at many camera stores, which can resolve 
1,000 lines per millimeter. As Kahn tells 
it: “He undid the stapling of Better 
Homes & Gardens and American Home, 
inserted the thin strips of microdots be- 
tween sections, rebound the magazines, 
and mailed them off to a prearranged 
general delivery number in Paris.” 

“Soft” microfilm can be made by dis- 
solving the stiff film base, leaving only 
the image-bearing emulsion. It has been 
used for messages squeezed into hollowed- 
out coins and pencils. 

Invisible ink—long beloved of spies for 
handwritten messages, or for dotting se- 
lected letters of a printed page to spell 
out a message—has kept up-to-date. 

Continued 


Scramblers garble user's voice to keep spoken messages secret. 
This one, sold by Delcon, Inc., is a commercially available model. 
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Modern kinds of invisible ink cannot 
be made visible as simply as by heating, 
but can be “developed” only by certain 
specific chemicals. An iron-sulfate prep- 
aration shows nothing until painted over 
with potassium thiocyanate. Then the 
invisible writing turns blood-red. Other 
combinations turn the unseen writing to 
visible blue or brown. 

Such is their variety that a wartime 
censor tests a sheet of writing paper for 
secret ink by “striping” it diagonally 
with several brushes wired together— 
each dipped in a different developer. It 
also is checked by black light for fluores- 
cent ink—which is unseen by daylight 
but glows in the dark under the rays of 
an ultraviolet lamp. 

Spies have used scarves and socks im- 
pregnated with invisible-ink chemicals, 
and dipped in water to furnish a supply. 
Another convenient invisible-ink mate- 
rial is a headache cure, Pyramidon, avail- 
able at most pharmacies. 


Stealing Codes 


In Saigon last January, 19 Viet Cong 
commandos of the C-10 Sapper Battalion 
blasted their way through the reinforced- 
concrete wall of the American embassy 
compound, tried vainly to force an entry 
into the main building, and rampaged 
through others for 615 hours. U.S. para- 
troopers came to the aid of the small 
Marine guard. When it was over, five 
Americans and 15 Viet Cong lay dead, 
and the other four raiders were wounded 
and captured. That ended what the U.S. 
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defenders feared might be a threat to the 
secrecy of the codes in the embassy. 

If the raiders actually were seeking 
the secret codes, history was repeating 
itself. For, Kahn writes: 

“On Formosa in 1957, organized riot- 
ers with axes concentrated on smashing - 
their way into the American embassy 
code room during anti-American demon- 
strations. Failing to force the heavy 
iron door guarding the codes, they hacked 
through a six-inch concrete wall. The 
ambassador on the spot said that this 
would mean ‘some readjustment’ of U.S. 
codes, but Secretary of State John Foster 
Dulles later reassured the nation that 
none had been compromised.” 

“Practical cryptanalysis"—the tongue- 
in-cheek name for code-stealing—is gen- 
erally gone about more subtly. Its cloak- 
and-dagger practitioners usually seek to 
“borrow” a code just long enough to 
make a photostatic copy—and then re- 
turn the original so that the theft will 
go undetected, and the compromised code 
will continue to be used. 

That happened in Paris when, in 1954, 
Communists in the message center stole 
a War Ministry cryptosystem, then 
used it to read orders to the embattled 
bastion of Dien Bien Phu. This inside 
information, Kahn suggests, may have 
contributed to the fall of that fortress and 
to France’s consequent loss of French In- 
dochina—and in turn, to the trials of cur- 
rent warfare in Vietnam. 

Are there real counterparts of fiction’s 
alluring female spies? True stories told 
by Kahn match any in spy novels. 

Literally a femme fatale was a 30- 
year-old American blonde, code-named 
Cynthia and acting “‘for thrills” as a Brit- 
ish secret agent in the last world war. 


Her affairs with susceptible foreign emis- 
sarles in key places, writes Kahn, cost 
the Axis crippling losses in warships de- 
stroyed and damaged. 

In one of her exploits, the seductive 
Cynthia enlisted an infatuated captain— 
a press attaché of Vichy France's Wash- 
ington embassy—on the side of free 
France, to help get at the naval code in 
the embassy's locked code room. To lay 
the groundwork, they told the embassy's 
night watchman of the difficulty of get- 
ting a hotel room in wartime Washing- 
ton, soothed his qualms with tips, 
and had a number of overnight trysts in 
a room with a divan on the embassy's 
first floor. One night they gave the watch- 
man drugged champagne that put him to 
sleep, and brought in a locksmith who 
gained entrance to the code room. But it 
took three hours to discover the safe's 
combination, and removing the code- 
books had to await one more visit. 

This time they correctly expected that 
the increasingly mistrustful watchman 
would look in on them. When he did, 
resourceful Cynthia was in the altogeth- 
er. Babbling apologies, the no-longer- 
suspicious guard fled; the conspirator let 
the locksmith in a window; and the code- 
books were whisked to a nearby house, 
photostated, and returned to the safe by 
four a.m. They served England's navy 
well. 

A wartime ruse that stole a tremen- 
dous trifle—one tiny code symbol—helped 
the U.S. win a crucial naval battle. Six 
months after Pearl Harbor a Japanese 
naval-code message, intercepted at Ha- 
wail, was broken sufficiently to warn of 
a major impending Japanese naval strike 
at "Ar." 'The codebreakers thought AF 
meant Midway Island—but they had to 


be certain. 
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They had Midway radio a phony mes- 
sage in the clear, to Hawaii, that its 
freshwater distillation plant had broken 
down. Two days later a Japanese inter- 
cept reported AF was short of water. 
'That did it—and the U.S. fleet took over. 

When the strike came off, the astound- 
ed Japanese force found U.S. warships 
lying in wait for it. The rest is history— 
the American victory in the Battle of 
Midway, which turned the tide of World 
War II in the Pacific. 

The grandest-scale code theft of World 


War II was unintentionally engineered 
by the New Zealand corvette Kiwi— 
whose captain, chief engineer, and medi- 
cal officer were famed for their habit of 
parading through the town of Noumea, 
New Caledonia, in the Southwest Pacific, 
playing a dented trombone, jazz whistle, 
and concertina. 

Off Guadalcanal in 1943, the huge 
Japanese troop-and-supply-carrying sub- 
marine I-1 happened to surface in sight 
of the Kiwi. With all guns blazing, the 
tiny corvette rammed it once, twice, and 
a third time with such force that it 
climbed aboard the sub's deck. The I-1 
went helplessly aground on a reef. 

It was carrying 200,000 codebooks, the 
latest edition of the principal Japanese 
naval code. Frantically its crew tried to 
bury some ashore, and Japanese orders 
were given to destroy the rest by air 
bombing and submarine torpedoing. But 
Allied forces managed to grab the code 
books first. The Japanese failed to 
change the captured code quickly or rad- 
ically enough to prevent the haul from 
becoming a military windfall. 


Saving codes from capture 


Picturesque ways of disposing of codes 
in a hurry are mentioned in Kahn's book: 

British naval code books have been 
bound in lead covers—so as to sink, if 
thrown overboard to avoid capture. ('The 
Japanese tried to perfect codebooks with 
water-soluble ink that would vanish in 
the sea—but got only a mess, because 
spray and humidity made the ink run.) 

Russian spies use cipher pads made of 
cellulose nitrate film, whose quick burn- 
ing can made an almost explosive 
reaction with potassium permanganate 
kept at hand. They also carry messages 
on undeveloped photo film—so that its 
seizure and exposure to light would 
wipe out an incriminating message. 

Destroying anything so substantial as 
a “Purple” cipher machine is another 
matter. It was done at the Japanese em- 
bassy in Washington, just before Pearl 
Harbor, following official instructions: 
With a screwdriver, the machine was 
dismantled; the parts were hammered be- 
yond recognition; and, finally, the bat- 
tered pieces were dissolved in acid in the 
embassy gardens. 
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The Greatest a= 
Cryptologist 


William F. Friedman and Mrs. 
Friedman, also a talented cryp- 
tologist, are pictured in 1958 with 
part of their collection of cipher 
machines. Photo is from Cam- 
bridge University Press, which pub- 
lished their prize study of “Bacon 
ciphers” in Shakespeare. 
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Greatest of all cryptologists who ever 
lived was, and is, William Frederick Fried- 
man—a quiet, studious man whose daz- 
zling career in U.S. Government service 
continuously spans the years from 1921 
to 1955. So concludes The Codebreakers’ 
author, and he gives convincing reasons: 

Friedman's early discovery of a statis- 
tical phenomenon that revolutionized 
codebreaking would alone have made his 
reputation—but it was only his beginning. 
As Chief Cryptanalyst of the Signal 
Corps, he tested the pioneer Hebern 
wired-rotor ciphering machine, and ulti- 
mately found how to unravel its baffling 
messages—a feat so advanced and un- 
precedented that it made America the 
world leader in cryptology. Building on 
that exploit, he led the team that sensa- 
tionally broke the World War II “Purple” 
cipher of Japan's diplomats, by recon- 
structing an unseen rotor-like machine. 
Friedman himself has invented ultra- 
secret U.S. ciphering apparatus. A grate- 
ful nation has showered him with its 
highest honors. 

Born in Kishinev, Russia, in 1891, 
Friedman was brought to America the 
following year by his family, which 
settled in Pittsburgh. He studied genet- 
ics at Cornell, and became a cryptolo- 
gist only by the most curious of circum- 
stances: 

While attending graduate school at 
Cornell, Friedman was hired as a geneti- 
cist by an unusual employer—George Fa- 
byan, a textile manufacturer of Geneva, 
Ill., and a patron of various sciences. 

Wealthy and intelligent, Fabyan had 
no formal education, but aspired to “be 
somebody." On his 500-acre estate, Riv- 
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erbank, he maintained laboratories in 
acoustics, chemistry, genetics, and cryp- 
tology. 'The last one's object (which 


would make him famous if it succeeded) . 


was to try to prove a widespread notion 
that Shakespeare's plays contained hid- 
den ciphers, showing Francis Bacon to 
be their true author. 


Backdoor way into cryptology 


Friedman went to Riverbank as a gen- 
eticist in mid-1915. Handy with a cam- 
era, he soon was making photoenlarge- 
ments of Elizabethan printing for the 
Bacon-Shakespeare researchers. Cryptol- 
ogy intrigued him. Before long he head- 
ed Riverbank's Department of Ciphers, 
as well as its Department of Genetics. 

Collating the cryptologists’ work was 
a quick-witted and sprightly young wom- 
an recruited by Fabyan from a Chicago 
library, Elizebeth Smith. (Her mother 
spelled it that way so it wouldn't be 
shortened to Eliza.) In 1917 she became 
Mrs. Friedman. 

With America's entry into World War 
I, Riverbank helped government bureaus 
solve cryptograms. Friedman broke a 
series that exposed and ended a plot by 
125 Hindus for an armed uprising to 
gain independence for India, while Eng- 
land was preoccupied with the war in 
Europe. 

The British had Friedman test a pro- 
posed new ciphering machine by trying 
to read its messages. When he solved 
one saying, “This cipher is absolutely 
undecipherable,” the machine was re- 
jected. 

After helping teach Army officers, sent 


to Riverbank to learn cryptology, Fried- 


man went overseas himself as an AEF 
cryptologist, returning to Riverbank after 
the war's end. 

In 1920 he wrote a monograph that 
remade crytanalysis and paved the way 
for attack with computers on the most 
complicated modern ciphers—The Index 
of Coincidence and Its Applications in 
Cryptography. It is considered today the 
most important single publication in 
modern cryptology. Then Friedman and 
his wife, beset with growing doubts about 
the Bacon-Shakespeare business, quit 
Riverbank for good. 

Friedman joined the Army Signal 
Corps in 1921—first to devise crypto- 
graphic systems, and then to teach a 
course In military codes and ciphers. He 
wrote the textbook for it, Elements of 
Cryptanalysis. (Friedman coined the 
needed word for code- and cipher-break- 
ing, cryptanalysis.) Becoming the Signal 
Corps’ Chief Cryptanalyst in 1922, he 
had the Army adopt the cipher cylinder, 
described on a preceding page, as its field 
cipher. 

New ideas for ciphering came to Fried- 
man for trial. The most challenging was 
the five-rotor Hebern machine, whose 
progressive ciphers intertwined in “a ci- 
pher of hideous nightmare complexity." 

Aided by his Index of Coincidence 
study, Friedman devised a “kappa test" 
that enabled him to deduce, from the 
messages, the order and starting posi- 
tions of the rotors—and then, by recon- 
structing their wiring, to break the cipher. 
No one else in the world had done it, 
nor would for decades. With this solution 
of Friedman's in 1925, says Kahn, “World 
leadership in cryptology passed to Amer- 
ica.” (France, whose Lt. Georges Pain- 
vin was the greatest cryptanalyst of 
World War I, had led the world before.) 
Friedman's accomplishment was a warm- 
up for the exploit that climaxed his 
career 15 years later: 


Breaking Japan's “Purple” cipher 


As the threat of war in the Pacific 
loomed, the Signal Corps' cryptanalysts, 
led by Friedman, tackled Japan's top- 
level cryptographic system for diplomat- 
ic messages—the famous Purple cipher. 
(A codebreaking Black Chamber for the 
State Department, headed by the well- 
known cryptologist Herbert O. Yardley, 


had been abolished in 1929 by Secretary 
of State Stimson—who disapproved then 
of reading other countries’ “mail,” though 
he reversed himself in 1940.) 

Japan enciphered diplomatic messages 
by running either plain text or code 
through a wired-rotor-type machine. At 
its major embassies like the one in Wash- 
ington, similar machines deciphered the 
radiograms. Latest and most mystifying 
machine was the Purple one that Japan 
adopted in the late 1930s. 

By about a year and a half of prodi- 
gious effort, Friedman and his team, 
helped considerably by U.S. Navy code- 
breakers, finally cracked the system. 

In doing it, they had to create a dupli- 
cate of an exquisitely intricate cipher 
machine they had never seen. With tele- 
phone switches and other off-the-shelf 
hardware, they actually built a Purple 
machine. Sometimes it made loud whir- 
ring noises and threw out sparks—but it 
worked. 

In August, 1940, the first complete 
Purple message was solved. From then 
on the secret messages were an open book 
to the U.S.—and to England, presented 
with another U.S.-built Purple machine. 
That the cipher had been broken was un- 
known and unthinkable to the Japanese. 
While the intercepts could not warn of 
Pearl Harbor, they bared other high-level 
secrets all through the war—including in- 
formation on German defenses, reported 
to Tokyo, that aided Eisenhower’s strat- 
egy for the conquest of Germany. 

The excruciating mental strain of 
Friedman's greatest feat cost him a ner- 
vous breakdown—an occupational hazard 
well known to cryptanalysts. He spent 
314 months of early 1941 in Walter Reed 
General Hospital and then returned to 
work on shortened hours, at more relaxed 
tasks. But he was able to get back to 
cryptanalysis, this time of German sys- 
tems, by the time of Pearl Harbor. 


inventor of supersecret devices 

His own creation, the “Sigaba” rotor 
machine, served the Army during the 
war. His cryptological inventions include 
two so secret that no patent applications 
were even filed, and four that are held in 
secrecy in the Patent Office. 

He helped direct the Army Security 
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Agency formed in 1945, and was chief of 
the technical division of the Armed 
Forces Security Agency created in 1949. 
When the National Security Agency 
supplanted it in 1952, Friedman became 
chief technical consultant and, later, spe- 
cial assistant to the director. Since 
1947, he had been the Cryptologist of 
the Department of Defense. 

In 1955 Friedman retired—giving up 
all these posts, but remaining as con- 
sultant. At his depar- 
ture he was awarded 
the National Security 
Medal, the highest 
decoration for distin- 
guished achievement 
relating to national in- 
telligence. He had al- 4 
ready received the War Sue 
Department's highest — |, £u 
civilian decoration, its ‘f7 if 
Commendation for Ex- wx 3 
ceptional Civilian Serv- | 
ice, in 1944; and the 
Medal of Merit, the 
highest award for ci- 
vilian service that the 
U.S. Government can 
bestow, from President 
Truman in 1946. 

Friedman and Mrs. Friedman-a tal- 
ented cryptologist herself, who at one 
time broke rum-running ship's codes for 
the Coast Guard— form cryptology's most 
famous husband-and-wife team. And this 
team's most noteworthy joint endeavor 
provides the final sequel to the whole 
story's odd beginning at Fabyan's Riv- 
erbank laboratories: 

In 1955 the Friedmans won the Folger 
Shakespeare Library Prize of $1,000 for 
a definitive study that was condensed 
and published in 1957, by the Cambridge 
University Press, as The Shakespeare 
Ciphers Examined. Once and for all it 
settled for scholars whether Shakespeare's 
plays contain ciphers showing them writ- 
ten by Bacon. 'They do not. 

Sir Francis Bacon was indeed (as he 
wrote in 1605) interested in “cyphars” 
and invented one himself. That was 
sufficient encouragement to many to hunt 
for them in Shakespeare's works. A De- 
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Scrambling handwriting by fiber optics 
offers new coding idea that spies might 
try next. Here is author's signature be- 
fore and after passing through fiber bun- 
dle— which can decode the scramble, too. 


troit physician named Orville Owen went 
so far as to build a “cipher wheel" of 
two giant spools, on which he wound 
1,000 feet of canvas with 1,000 pages of 
Elizabethan writing glued to it. He and 
many others thought they had found 
Bacon ciphers. The Friedmans examined 
the claims and demolished them. 

None of the “cipher’’-finders’ methods, 
reported the Friedmans, met the rigorous 
standards of true cryptology. So unsci- 
entific were “successful” techniques, so 
flexible their rules, that a cipher-hunter | 
could find anything that he wanted to— 
whether he was a parti- 
san of Bacon, Shake- 
speare, or anyone else. 

For example, a man `» 
named Edward D. 
Johnson rearranged 
certain letters of Shake- ^" 
speare's poem “To the 
Reader" and trium- 
phantly obtained the 
emphatic message: "Fr , 
Bacon author author | 
author.” By his rules, 
the same poem divulged 
to the Friedmans: “No 
kidding, Francis Ba- 
con: I wrote these 
plaies! Shakespeare.”’ 
In a word, the ciphers 
are simply myths. 
Fabyan’s efforts to verify them were fore- | 
doomed to failure. But he could take a 
bow for having launched the career, how- 4 
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ever unwittingly, of the greatest cryptolo- 
gist in the world. 


Book of surprises. When Kahn be- 
gan planning his monumental book, he | 
had read all the standard texts on cryp- 
tology —and, like others who had, thought 4 
himself well informed. “How little we | 
really knew!” he exclaims. 

He found a wealth of other sources— 
technical journals, Congressional hear- 
ings, documents in the National Archives. 
He traveled about the world to interview 
living cryptologists, and close relatives , 
of those who were gone. Thus he could " 
finally say, “What is new in this book is | 
85 to 90 percent." A picture on this page 
offers an example of myriads of tidbits 
he has added to cryptology’s written 
lore. Gs) 


DRAWINGS BY DANA RASMUSSEN 


For seagoing small boats, a 
cheap radar detector (like 
that in cars) to alert the 
boatman, in fog, to nearby 
big ships.-G. Carignan, ẹ 
Cap-Madeleine, Que. z2* 


An adjustable, sliding cheater in pipe-wrench Accurate built-in thermometers in Polaroid 
handles. Pulled out for leverage or easier cameras so you'd know how many seconds to 

^ use in tight spots, it would lock at desired allow for development instead of guessing.— 
length.—Max Rhodd, Winfield, Kans. Andrew Vena, Philadelphia. 


a 


match it to his seat position, passengers could could plug in a small appliance, or high- 
sleep without being poked in the back.— intensity lamp for better reading, when a 
J. P. Richau, Old Greenwich, Conn. floor outlet is obstructed.— D. Munsen, NYC. 


Everyone has his own pet idea of a gadget that he would only. Send to ILTS Editor, Popular Science, 355 Lexington 
like to see in general use. What's yours? We will pay $5 Ave., NYC 10017. Write your name and address clearly. 
for each one published. Please use Government postcards Contributions cannot be acknowledged or returned. 


| Track-riding armrests in cars. A driver could Convenience outlets on table lamps. You 
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Surfboard folds up to a compact 39 inches 


Biggest electric-powered truck 


An electric fork lift made espe- 
cially for handling coils of strip 
steel weighing up to 40 tons has 


A few months ago POPULAR SCIENCE printed a sug- been built by the Elwell-Parker 
gestion from Bill Woodward Jr. of Alexandria, La., Co., Cleveland, for Wheeling Steel. 
that someone ought to invent a fold-up surfboard. Believed by its designers to be 
Karl Pope of the Morey-Pope Co., Ventura, Calif., the world's biggest electric-powered 
said pshaw! they already had. It's in three pieces. truck, it gets its juice from a gaso- 
The longest measures 39 inches. Price is about $300. A line-driven generator. 


Mini-Toro is one of a kind 


A foreshortened Oldsmobile Toronado is 
a familiar sight on the streets of Lansing, 
Mich., site of the Olds factory. It's one of a 
kind, scarcely three-fourths as long as the 
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standard 'Toronado. Built to extract cars 
from snow-clogged parking lots, the high- 
traction, front-wheel-drive car has three- 
inch-thick hard-maple bumpers capped with 
rubber. The mini weighs about 400 pounds 
more than its 4,500-pound parent. 
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Iron monkey prunes trees 


A West German power saw that 
climbs trees by itself and prunes 
them is being marketed in the U.S. 
Named the Tree Monkey, it clamps 
to a tree, crawls upward on wheels. 
The machinery, including chain 
saw, requires only a 234-hp. gaso- 
line engine. Forestry Service Prod- 
ucts, Wheaton, Ill, retails it. 


And now it's split- 
level transports 


Sooner or later, a 
plane manufacturer 
was bound to come 
out with a split-level 
machine—one deck for 
carrying passengers, 
and another for the 
kitchen work. McDon- 
nell Douglas has just 
designed one, the DC- 
10, and American Air- 
lines has ordered 25 
copies for delivery 
starting in 1971. The 
plane, carrying 252 
passengers, will have 
eight ovens on a low- 
er deck. Elevators will 
deliver the food. 
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Athletes get advance sample of Olympic air 


Mexico City is a mile and a half above sea level, 
and West German coaches wanted to know how the 
thin air will affect their athletes' performance in the 
Olympic Games there this fall. This altitude simu- 
lator indicated that sprinters would be little affected, 
but long-distance runners would tire early. 
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Beginning here, 


special section: | 
VACATIONING OUTDOORS | 
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Five Dodges—motor home (top), truck camper (left), and three vans—illustrate non-trailer rigs. 
. 
| 
ow to Pick. 
4 


the Right Camper 


rte : i. the blur of van campers, trailers, piggybacks, 
From the bewildering: and motor homes on the highway has you bedaz- 1 
range of camping vehicles zled, you're not alone. New concepts in vacation 
now available, here’s how vehicles pop up each season and it’s a rare family 
"SS ! that's not been smitten with the camp-out or live- 
to choose the ideal home- and-travel bug. 
on-wheels for your family But how do beginners begin? And what savvy 
do they need? Homes-on-wheels fall into the five 
basic categories shown at right. Each has ad- . 
By MARTIN W. STOCKEL vantages and disadvantages. 
Continued 
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Examples of the five types of camping ve 
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Jiffylift system unloads by means of drop-down legs 
and geared track on truck bed. Crank backs camper 
(Vista Liner, above) off bed till it tips onto casters. 


Front legs drop and are jacked up till camper weight 
is off truck, which is then driven free. To put unit 
on truck, reversing sequence draws camper onto bed. 


rime eus 


a reason 
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Another system — Boc 
screw jacks to lift unit (Del Ray, here); it takes some 
skill to back truck between these for reloading. 
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How you get a camper on 
and off your truck 


Picking the one for you depends upon: 

€ Use: camping, hunting-fishing, re- 
tirement living. 

® Passengers: number, age, size, per- 
sonal tastes, and sex balance. 

e Season of travel: winter hunting vs. 
summer camping. 4 

€ Geographical location: woods, des- 
ert, beach, mountains. 

® Cost and out-of-use storage space. 

Tent trailers. A typical tent (or camp- 
ing) trailer is built around a simple box 
on wheels. Fold-out sections are hinged 
to this box. A roof section, often metal or -, 
fiberglass, is the box top when you're 
traveling. Specially treated canvas duck, 
with the necessary door and screen open- "^ 
ings, forms the sides when you raise the 
roof. Articulated rods and braces sup- 
port the setup during use, and fold 
quickly and easily for travel. 

The average tent trailer will sum up 
about this way: Weight: 600 to 1,000 
pounds. Usable space: six feet, six 
inches wide; 16 to 20 feet long. Center 
head room: six feet, four inches or more. 
Overall height, folded: four feet, six inches 
or lower. Hitch load: 30 to 90 pounds. 
Cost: $500 minimum to over $2,000. 

The larger and more sophisticated 
camping trailers are surprisingly com- 
fortable. Beds are roomy and soft. Gas 
cooking, plus icebox, sink, and hot and 
cold running water are all available. A 
chemical toilet, stall shower, gas or elec- 
tric lighting, and space heating are all 
offered in one model or another. 

The camping trailer offers these ad- 
vantages over other rigs: Wide cost 
range to fit nearly any budget. High re- 
sale and low depreciation. Easy storage | 
(just tilt against garage wall or suspend). . 
Maneuverability by hand in tight spots. ! 

" 
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Simple tow with conventional car (no 
heavy-duty hitch needed). Excellent 
rear vision. Stability on rough or wind- 
ing roads and in wind. Generous screened 
openings permit rapid cooling. 

Many tent-trailer owners favor the spe- — 
cial intimacy with nature, the camp | 
sounds, and the smell of woodsmoke. 
All is not glory, however, since the tent 4 


[Continued on page 188] 
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Plastic Camper 


PS tests the latest development in 
lightweight pickup campers and 
finds it's got plenty of go 


By HERBERT SHULDINER 
PHOTOS BY BILL MORRIS 


p lastic makes a heavenly body for a 
camper. That's the impression I got after 
piloting the new Ford Goldline camper 
on a 2,000-mile trip through Canada and 
New England recently. 

Judging by the reaction of fellow 
campers, who ogled this first mass-pro- 
duced molded-plastic rig with looks usu- 

Continued 


There's plenty of leg room in auto-like interior of the 
Ford F-250 pickup that carries the Goldline camper. 
Intercom (lower right) enables you to monitor kids 
in back or give needed reassurance. 
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ally reserved for the miniest miniskirt, 
the feeling is nearly unanimous. 

But it's performance rather than ap- 
pearance that makes the Goldline im- 
pressive. Never having driven anything 
bigger than a station wagon previously, I 
was a little uneasy about handling such a 
“big” outfit. I needn't have feared; after 
a brief period of familiarization, it handles 
almost as effortlessly as a car. 

The camper, which is made by Travel 
Industries of Oswego, Kans., owes much 
of its handling ease to its lightweight 
construction. Because it’s molded of Cy- 
colac, a Borg-Warner plastic, it is nearly 
one-third lighter than most campers of 
similar size. Yet Cycolac makes for a 
tough and durable body. The molding 
process also allows the camper to be fit- 
ted right onto the wheel housing of the 
Ford F-250 pickup for which it is spe- 
cifically designed, rather than atop the 
truck sidewalls the way wood and alum- 
inum campers are mounted. 

This gives you about one-third more 
interior space than other campers of com- 
parable size. Most of it is in extra stor- 
age space in easy-to-get-at bins which 
can be crammed with enough gear and 
clothing for a lengthy trip. 

The housekeeping and cooking section 
was exceptionally convenient for my 
wife. A three-burner butane stove with 
an oven performed very satisfactorily. 

The butane-fired two-cubic-foot refrig- 
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erator was roomy enough to carry several 
days' supply of food and beverages, but 
unfortunately did not function while we 
were rolling. The box stayed chilled just 
from the insulation, but there were no 
ice cubes at the end of a long day's ride 
to make cold drinks. 'There is also a 
large double sink with a self-contained 
water supply and a hookup for an out- 
side supply. 

Our biggest complaint: the toilet area. 
Apparently designed for midgets, it is 


about the size of a narrow locker and can't 


be used with the door closed. 

There are two bunks that sleep four; 
they are fairly roomy and comfortable. 
The convertible dinette, which turns into 
a bunk, is simple to set up. So you can 
travel until quite late in the day and be 
ready to bunk down without any great 
setting-up problem. 

Braking is good. The Ford F-250 pick- 
up on which the Goldline is housed has 
power steering, Cruise-O-Matic transmis- 
sion, and plenty of power from its 350- 
cu.-in. engine. It can cruise at turnpike 
speeds on its V-8 power. Steering is only 
slightly heavier than a car's. I did not 
test the brakes when they were hot, but 
under normal driving conditions, no great 
pedal pressure was needed to brake the 
camper, so stopping or slowing the ve- 
hicle takes no more effort than it does in 
the family car. 

At cruising speeds, the rig pitches 
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DOUBLE - 
SINK STORAGE 
UNDER - | 
CABINETS DOUBLE 


BED 


REFRIGERATOR 


The Goldline has roomy interior (floor plan above) 
because it's molded of a tough plastic sandwich 
(left) that allows it to be placed right on wheel 
housing (center) instead of truck sidewalls. This 
gives about 30 percent more storage space than 
. campers of comparable size. The polyurethane 
foam within the sandwich provides improved insu- 
lation that keeps the camper cool in summer. 


slightly. When you're passed by a large 

bus or truck, however, the crosswinds 
don’t shove the vehicle in a way that re- 
quires drastic correction to maintain a 
steady course. 

Perhaps the most disconcerting thing 
to me was getting used to driving without 
an inside rearview mirror. But as soon 
as you learn to refer to the side mirrors, 
you become a real pro. 

Keeping the camper clean is fairly 
easy. The interior is made of the same 

plastic as the exterior and it wipes clean 
almost effortlessly. Carpeting is the most 
difficult thing to keep clean. Sand tracked 
onto the floor is quite easy to vacuum if 
you have an outside electric supply, but 
if you want to camp in a remote area 
without such a facility, it is almost im- 
possible to get the floor clean. A smooth 
floor which can be swept out would be 
easier to live with. 

Cleaning the exterior is no problem. 
Two weeks' accumulation of grime washed 
off with a little sudsing and hosing off. 
The Cycolac is color-impregnated. It will 
last for the lifetime of the camper and 
never needs painting; it is also highly 
resistant to scratching. 

The Goldline Camper doesn't have all 
the comforts of home, but it does have so 
many that it makes family camping a lot 
easier for the distaff side of the household 
and it enables an outdoor-loving man to 
enjoy the best of two worlds. 


Although interior headroom is quite adequate, PS re- 
porter found camper entrance too low and needed to 
smack his head a few times to get used to ducking. 
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Dinette converts into night-time double bunk in a 
few minutes. Support pole slides out and table drops 
to become bed. Seat cushions form mattress. 


Eating nook provides comfortable place to relax at 
the end of a day's driving. Double sink at right uses 
self-contained or outside water supply. 
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Comfort, convenience, and color, blended for mod- 
ern living, are neatly packaged in this roomy 10-10 
series by Del Rey Industries, Elkhart, Ind. 46514. 


T 


Optional Zip-A-Room adds about 100 square feet t to 
this Model XII penthouse-top camper. Carpeted; it 
sleeps 11; has Cycolac side panels. Sears, Roebuck. 


Tent camper offers traditional appeal. It sleeps six, 
has attachable canopy shelter or screened room. 
H. Wenzel Tent & Duck Co., St. Louis, Mo. 63132. 
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Motel addicts, beware! One look 
at the new campers, and your 
vacations may never be the same 


BY E. F. LINDSLEY 
PS Outdoor Power Equipment Editor 


Ü you've always thought of campers and 
trailers (“recreational vehicles" is the in- 
dustry's catchall term) as primitive tree 
houses on wheels, take a look at the '68s. 
And when you do, take your wife along. 
You'll both find: 

¢ Genuine comfort. 

e Roomier floor plans. 

e Handsomely designed interiors. 

e Matching appliances for camper use. 

* Carpets, fabrics, walls, and lighting, all 
showing the professional touch. 

Such innovations, says Jim Briggs, vice- 
president of Outboard Marine's Trade 
Winds Camper line, may displease 
“bearded mountain men, but today’s 
campers are not rugged bush guides.” 
Hence, if such built-in features as stereo 
tape decks and closets that don’t rumple 
your clothes seem a bit less than Spartan, 
move in and enjoy them anyway. Your 
camping neighbors will also be doing so — 


Extra gear for winter camping locks into side com- 
partments made by Pierce Auto Body, Appleton, Wis. 
54911, that replace fenders. Camper is a Lombard. 


VACATIONING OUTDOORS 


Indoor beauty outdoors of Apache Ramada typifies camper trends. Vesely, Lapeer, Mich. 


or envying you if their camping rig lacks 
such features. 

Look for new self-containment capabili- 
ties: bath and toilet, hot and cold running 
water, sinks that work, electrical gear that 
runs off your car or outside power; refrig- 
erated food storage, controlled heating; 
and enough room to meet your family’s 
needs. 

This doesn’t mean that the simple tent- 
on-wheels campers (H. Wenzel) are gone, 
or that bare-bones trailers and campers 
can’t be had. You can even buy kits to 
make your own (Viking). But for true 


Top and beds extend with a single crank on Catalina. 
Tasteful interior plus trim galley combine with sleep- 
ing space for six. Trade Winds, Manawa, Wis. 54949. 
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comfort and luxury that make family 
camping a joy for all — your wife included 
— 1968 recreational vehicles offer the good 
things of life. 

For those who “look underneath,” safety 
has definitely been emphasized. You'll find 
such items as Avion's lifetime-guaranteed 
"walking" suspension, center-mounted on 
rubber blocks; Holiday Rambler's wide- 
track, heavy-duty tires and automatic 
breakaway brake switch; and Trotwood’s 
individual wheel springing. And then there 
are little things like Forester’s galley re- 
tainer ring to keep the pots on the stove; 

| Continued 
An eye-catching galley with four-burner range, double 


stainless sink, and ample storage are matched with 
high style in Capri. Yellowstone, Elkhart, Ind. 46514. 
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Tandem-axle, 25-footer features separate living and 
bedrooms plus complete kitchen and bath, wide 
choice of colors and fabrics, unitized aluminum 
frame. Holiday Rambler Corp., Wakarusa, Ind. 46573. 


Front awning and "porch" light are exterior features 
of this 22-footer by Pathfinder, Spencer, Wis. 54479. 
Inside: thermostatic gas heat, hot water and shower, 
gas-electric refrigerator, range, carpeted floors. 


and practical helps such as Travel Queen's 
built-in Saf-T-Jacks for fast loading and 
unloading of their slide-in campers, and 
Coronado's swivel-armchair driving seat. 

A man who likes a low tent camper for 
trailing, and house-trailer solidity for 
living, should see Snyder’s Hi-Lo, which 
offers both in one package. Especially 
interesting is Tripper’s camper body to 
fit the rear deck of any conventional car. 
It comes in kit form for those who want 
to cut the purchase price. 

Even for the “just looking,” '68's new 
vacation vehicles are stimulating fun. 
Only a sampling of manufacturers can 
be offered on six pages, and most of these 
make a variety of rigs. Open Road, for 
example, offers a full line of slide-in 
campers and chassis-mount “house cars" 
(with a walk-through-to-the-cab option) 
in addition to the motor home shown. 
This is roughing it? 
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Ramada, the 
spacious interior of which is shown on previous 
page. Top lifts and beds extend with single crank, 
to sleep eight. One-piece screen door is self-storing. 


Here’s an outside look at the Apache 


Aptly named Teepee is economy model from Bethany 
Trailers, Minneapolis, Minn. 55431. Fiberglass lid Y 
clamshells from aluminum body to sleep four adults 
or a small family. Total weight: only 700 pounds. 
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Telescoping roof of Compact by Starcraft Corp., 
Goshen, Ind. 46526, increases head room for dining. 
This model sleeps four; also available is Compact 6. 
Both with or without stove, icebox, water system. 


Ready to relax at end of day's driving? The 290 
sets up easily: Crank up top, tug out beds (right) 
and brace to leveler feet, flip out drop step, and 
swing down ceiling-stored door. For supper, step 
into dinette with pop-up kitchen—stove, cooler, 
and sink. Coleman Co., Wichita, Kans. 67201. 
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Not a motel room, but Nimrod's Camelot Supreme, 
featuring fold-out picture-window family room, stall 
shower, and complete kitchen—all of which lift elec- 
trically from low-profile trailer. Road brakes apply 


automatically with car brakes. The 200-sq.-ft. living 
space sleeps six. Shower draws instant hot water 
from 15-gallon tank. Ward Mfg., 500 Ford Bivd., 
Hamilton, Ohio 45011. Continued 
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Rough-country camping calls for sturdy rig such as 
one of these Alaskan campers—the eight-foot model, 
at left with top telescoped for reduced wind re- 
sistance on the road, or the 10-footer (right) with 


Special sizes are made for smaller pickups. This 
Dreamer Scout is designed for International's Scout, 
with fiberglass galley, icebox, stove. It sleeps four. 
Travel Industries, Oswego, Kans. 67356. 


Three different floor plans are offered in this 101⁄- 
foot El Dorado Monticello series by the Honorbuilt 
Div. of Ward Mfg., Minneapolis, Kans. 67467. Three 
other series offer 17 more floor-plan choices. 
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top raised by hydraulic pump to provide six-foot, 
four-inch head room. R. D. Hall Mfg. Inc., Sun Valley, 
Calif. 91352, puts emphasis on tight sealing, insu- 
lation, storage for clothing and outdoor gear. 
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Assemble-yourself kits cut camper costs. Viking 
Camper Supply, Minneapolis, Minn. 55403, offers 
this 15-foot side-rear dinette model in finished 
form, or as complete materials kit at half price. 


Spacious galley with double sink, range, refrigera- 
tor, and built-in gas heater is typical of comfort 
available in larger campers. This one is made by 


Avion Coach Corp., Benton Harbor, Mich. 49022. 
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~N the road. Suprisingly, the rig has 
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...and here are the 
maverick add-ons— 
plus a representative 
chassis mobile home 
and a van camper 


Cargo covers (upper right) are de- 
signed for each major pickup 
model and offer minimal camping 
comfort: protection from weather, 
insects, and animals while sleep- 
ing or eating (no beds or seats). 
Gem-Top Mfg., Clackamas, Ore. 


is 200-pound camper simply 
sets into the trunk of a standard 
car. Its top half telescopes so that 
only the white portion shows on 


stove and sink, sleeps four. Tripper 
Enterprises, Merced, Calif. 
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Motor home is combination apartment and car. This 
Coronado—one of five models offered by Open Road 
Campers, Redondo Beach, Calif. 90278—features 
swivel driving seats, wide-angle windshield. 


Another add-on for any standard van camper—this 
one temporary—provides a stand-up kitchen and 
extra storage. Easily removed and stored, it's made 
by Easom Eng. Co., 1030 McDougal, Detroit. 
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Camper conversion is offered by unit that attaches 
permanently to Dodge compact van to increase light, 
head room, and storage. Rear section folds out into 
double bed. McNamee Coach Corp., El Monte, Calif. 


Raise the roof on Volkswagen's Campmobile and 
you've got an upper berth for the youngsters to 
fight over. Two more kids and two adults have beds 
below, which fold up for cooking and dining. Js] 
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By HERBERT SHULDINER 

B colors are an eye-dazzling trend 
in tents for family camping this sea- 

son. Two-tone combinations are popping 

up, too, on the outdoor scene. 

Experts tell me that over 10 million 
families will rough it this year. About 
750,000 new tents will be sold to meet the 
burgeoning demand, most of them reflect- 
ing preferences of whole families. 

Fading from the scene are the dull-gray 
and drab-green little tents that used to 
satisfy men who went out to rough it — 
leaving the family at home. Now that 
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more and more wives and children go 
along on camping trips, there's a need for 
more roomy lodge- and cabin-style tents, 
so a record number of big fellows will be 
sold this season. And to make them more 
appealing to the little woman, there's all 
that color and convenience in liberal doses, 

Buying a tent. This is no simple matter, 
and shouldn't be done casually. 'T'here are 
important points to check before you buy 
yours: | 

Size. Buy a bigger tent than you think 
you need. A nine-by-nine-foot tent used 
to be considered a basic size for a family 
of four. Nine-by-12-feet is more realistic. 
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Vacation cottage by Avis Tents is an attractive 10. 
by-14 tent that can be erected in less than 10 
minutes. Flexible poles help it withstand gusts. 
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A two-toned beauty, this Fulton Sojurner has an 
adjustable and spring-loaded outside frame of alu- 
minum that eases your setting-up problems. 


his season's vacation tepees. 


TENTS 
ilderness 


Some experts say you should allow as 
much as 30 square feet for each member 
of your family. 

Fabric. Tentmakers rate fabrics by drill. 
The lower the drill number, the better the 


Prairie Schooner by Thermos is one of the easiest 
tents to set up and take down, which makes it a 


fabric. A 2.19 drill is cheaper than a 1.96 
drill, because in a 2.19 drill fabric, there 
are 2.19 yards to the pound on the stand- 
ard fabric width. The fewer yards to a 


pound, the heavier the fabric, and the more 
tightly woven. | 

Cheaper fabrics require add-ons" —such 

as paraffin-based waxes — to strengthen 

them. Cheap fabrics may have as much 

as 50 percent add-ons. More commonly, 

Continued 


good choice for vacationers who are moving a lot. 


A family-size umbrella tent, Wenzel's Trophy is 
equipped with telescopic aluminum legs, which elim- 
inate any necessity for separate exterior framing. 


Drycastle tent, made by J. W. Johnson, is suspended 
from exterior framing only, to make all of the space 


about 25. to 30 percent is used to increase 
the weight of cheaper fabrics. Better 
fabrics have only about five percent. 

For floors, a vinyl- or plastic-coated 
nylon is best. You can walk on such 
floors without forcing water through the 
fabric. 

Finishes. It’s important to have a tent 
with a finish that is highly water-repel- 
lent, but no tent is completely water- 
proof. A real heavy downpour will al- 
low some spray to penetrate the fabric 
because tents have a “breathing” quality. 
If tents didn't *breathe," condensation 
would form inside. That's why vinyls 
aren't used for walls or ceilings. 

Fabrics with heavy add-ons get most 
of their repellency from the paraffin. 
Better tents have silicone-type “dry finish- 
es," which, together with the fabric's tight 
weave, help cut down on water penetra- 
tion. Dry-finish tents allow less water to 
come in when you touch the inside of the 
tent during a rain. Also, they don't have 
the sometimes offensive odor that paraffin- 
coated tents have. 

Color. When picking the color of your 
tent, take more than esthetics into con- 
sideration. Lighter colors will help keep 
your tent cooler in hot weather. You'll 
find more tents on the market with white 
or light-colored roofs that help reflect 
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inside usable. A new type of finish on its roof gives 
greater resistance to sun and rain. 


the sun and thus keep down heat inside. 
Light colors admit more light into the 
tent, too, making the interior more cheer- 
ful than that of a dark-colored tent. 

Construction. A good tent will have 
welded seams that don’t leak water in the 
rain. The support tubing should be a 
good plastic or anodized aluminum so 
that you won 't get your hands dirty every 
time you put up the tent. The tent should 
close up tight for maximum protection 
against rain and wind. Check for heávy- 
duty zippers around closures. And look 
for tents that have stakedown rings that 
won't rust. Some better tents also come 
with rustproof stakes. 

Convenience. Some large-size family 
tents can be set up in 15 minutes; others 
can take two hours to erect. Usually, 
you have to pay more for a tent that sets 
up quickly. Your decision on paying a 
premium will depend on how much mov- 
ing around you'll do. If you're going to 
set up and stay put for a few weeks, it's 
not too important if it takes a little 
longer to erect your tent. 

Prolonging tent life. Tents aren't diff- 
cult to care for, but there are certain 
basic things you can do to keep them 
sheltering you over the years. 

Be careful when you set-up. Clear the 
site of sharp sticks and stones. Don't 
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) There's no center-pole obstruction to hinder move- 
ment inside the new Polestar from Coleman. The 11- 


pitch your tent over small tree stumps, 

either—the littlest ones can poke holes 

through the floor. 

Buy a few crutch tips to use on legs of 
cots and stools to prevent their cutting 
the tent floor. 

d Try to keep your tent away from vege- 
tation that could stain it. If the fabric 
does get dirty, don't clean it with de- 
tergents; they won't rinse out. Use old- 
fashioned naphtha soap for any cleaning 

+ that's necessary. 

Pack your tent last for traveling, so it 

k can be the first thing out of your car 
when you're ready to set it up. It means 

| less pulling on the fabric, and really pays 
off when it's raining. 

| If you have to strike camp while your 

P tent is still wet, never fail to dry it out 
before storing it for long periods. Any 

cotton fabric will mildew if stored damp 
—if mildew sets in on your tent, you can 

throw it away. Don’t store your tent in 

a damp basement or any other moist area 

for long periods. This also encourages 

mildew development. 

The fabric roof over your head will be 
your largest single camping investment. 
If you use these few simple tips before 
and after you buy your tent, you can 
plan on happy, healthy outdoor vacations 
for years to come. Gs) 
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Generous canopy on the Draw-Tite Riverside Lodge 


2 ente niim 


by-10-foot tent comes with improved nylon screening 
and a double-coated nylon floor this season. 
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Good example of the lively color explosion in tents is 
Hettrick's Americana, above. The roof and valances 
over its three big windows are gay with stripes. An 
aluminized interior reflects light and cuts heat. 


gives a sheltered dining area. The fly can also be 
used to form a double roof for keeping tent cool or 
for greater protection when it rains. 
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Foot pump makes it easy to maintain pressure in 
camper or trailer pressurized water tanks. The 
PAR foot pump has a three-inch-diameter cylinder 
with a 514-inch stroke that delivers a large volume 
of air with each step. The pump comes with a four- 


foot hose. It can also be used as a tire inflater. 


Peters and Russell, Inc., 550 W. Liberty St., Spring- 
field, Ohio 45501. Price: $5.95. 
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Protecting outdoor footwear from moisture is simple 
with Dow Corning's new Boot Coat, a silicone water 
repellent for leather. The product is recommended 
for hunting and ski boots, golf shoes, and all foot- 
wear that is subjected to wet conditions. The prepa- 
ration contains no animal oil and allows leather to 
"breathe" after it's been coated. It comes in three- 
ounce tubes which cost $1. 
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WHAT'S NEW 


FOR OUTDOORS 


$ 


Messy cleanup chores that go with camping cook- 
outs can be eliminated by using disposable alumi- 
num-foil frypans like the one above. Holders and 
pans are available in eight- and 12-inch sizes from 
K-P Industries, 21402 Kenyon Dr., Cleveland 44137. 
The eight-inch holder and five foil pans are $2.75. 
r 


Spark igniter at left de- 
livers 15,000 
enough to light camp 
lanterns, stoves, and 
space heaters. Fingertip 
pressure on a lever 
twists a  piezoelectric 
electrode, generating 
electricity. A second 
series of sparks results 
as the electrode returns 
to shape. It’s made by 
the Clevite Corp., 232 
Forbes Rd., Bedford, 
Ohio 44146. 


volts— 
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Fisherman's head lamp lets you see what you're do- 
ing when attaching flies or lures to leaders while 
fishing in the dark. The lightweight, plastic light 
has an adjustable elastic headband, uses a standard 
penlight battery. It's available from L. L. Bean, Inc., 
Freeport, Me. 04032. Price: $3.95. 
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VACATIONING OUTDOORS 


Camp Stoves 
for 

Hungry 
Üutdoorsmen 


By HERBERT SHULDINER 


9 


You can broil and cook simultaneously with the new Caloric 


Cub. The 16-pound stove has high and low broiling posi- 
tions and burns propane in disposable or bulk cylinders. 


Cook over a campfire? That's for Boy Scouts. New, portable 
camp stoves give kitchen-range efficiency on the trail 


Semele are great to gather around 
in the great outdoors, but cooking over 
them—Indian style—is the hard way to 
prepare the kind of hearty meals fresh- 
air-stimulated appetites demand. 

Happily, you don't have to rely on the 
hit-or-miss potential of campfires—the 
guessing about how high above a fire to 
put your day's catch for just-right cook- 
ing heat. Today’s handy camp stoves 
allow you to prepare meals outdoors with 
the same ease you enjoy at home. You 
can adjust them for correct temperature 
the way you do your kitchen range. 

And there’s quite a choice of fuels— 
from that old standby, liquid gasoline, to 
convenient propane gas. Some stoves 
even tame charcoal and wood to give you 
just the amount of heat you want. 

Continued 


Longtime favorite with campers is the Coleman 
stove, which now comes with an improved grating 
system that more closely resembles the kitchen 
range at home. It burns white gasoline from its 
315-pint tank. Tank nests inside for storage. 
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BernzOmatic's new Picnik Chef is the lowest-priced 
two-burner propane stove you can buy ($13.49). The 
two disposable cylinders that the compact unit holds 
can provide as much as 12 hours of cooking time. 


Thermos' Jet-Air works like a blacksmith bellows to 
give you fast cooking action with charcoal, or even 
twigs, for fuel. A small battery-operated fan pro- 
duces a low, medium, or high flame. $24.95. 


Compact infrared heater-cooker is 
a handy bantam-class stove made 
by Paulin Co. It weighs less than 
three pounds when separated from 
the tank of propane. $24.95. 
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Primus Grasshopper, a real feath- 
erweight, uses cylinder to form one 
leg of its tripod stand. It costs 
$10.80 with the disposable fuel 
cylinder included. 


Reliable liquid-gasoline-fueled stoves 
are still the most popular among camp- 
ers, mainly because they’re so economical 
to run. Gasoline stoves are lighter for 
backpacking campers who don’t want to 
lug heavy propane cylinders. But men 
in the trade say a growing number of 
outdoorsmen are using propane-fired . 
stoves. 

Propane is a more expensive fuel, but 
it's cleaner and more convenient. It elim- - 
inates refilling and priming. And with 
the introduction of light, refillable bulk 
cylinders, the cost of propane has been 
reduced. The disposable propane cylin- 
ders are even handier, but you pay a 
great deal for the one-time use of these 
sophisticated, and  expensive-to-make, - 


pieces of hardware. 

Bulk cylinders give you as much as 
two weeks’ cooking on a single filling.^ 
They are heavy, but worth taking along, 
if you carry your equipment in a car or 4 
camper, for one big advantage: They’ll 
fuel lanterns and heaters, too. Gs) 
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Pressure-regulated fuel feeding makes the Turner 
Temp.-a-trol fold-up stove highly efficient for outdoor 
cooking. It burns propane from disposable or bulk 
cylinders, costs about $35 with disposable tanks. 


Just over a pound, this SVEA 
gasoline stove is another little 
fellow that's great for back-4 
packing campers. It holds 114 
pints of fuel, costs $12. 
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The tools you need for the job: Use a float to 
cugh-smooth the soft concrete by bringing to 
rhe surface a mixture of fine sand, cement, and 
svater. Float shown is made of plastic-bonded 
gabric for long wear. Others are aluminum, mag- 
3esium, cork, rubber, wood. Wood, the least ex- 
»ensive, will do for you. Cast-bronze edger shown 
6 long-wearing but expensive. Edgers come in 
jtainless or plain steel for rounding concrete 
bdges so they won't chip. The stainless-steel 
1Yroover shown (plain steel is okay) is used to 
make sectional lines on slabs or long walks. 
then, any cracking will usually be confined to 
rhese lines. A steel trowel compacts the floated 
gement, gives a final slick surface. 


lYroper mix is essential if the concrete is to finish 
vell, withstand surface wear, and cure to maxi- 
mum strength. The right proportions of sand, 
Travel, cement, and water are a must. Mix that's 
mo dry can be worked only with backbreaking 
tffort but it does end up very strong if well com- 
sacted. A runny mix is easy to pour and work 
Jut is sure to be weak and shrinkage-cracked 
Ivhen it sets. Proper mix has just enough water 
o make it workable. Reputable transit-mix out- 
tts will send mix correctly blended for the job 
oou tell 'em you're doing. Have driver roll out 
sample. If it's too dry, add water. 


Continued 
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if you mix your own, the blended concrete should 
look like this when it's ready to dump from drum. 
You can tell a lot from the sound. As mixer turns, 
the mixture should roll and fold smoothly, dropping 
from each vane with a ''flump.'' If it sloshes it's too 
wet. Add fractionally correct proportions of cement 
and sand-gravel mix to dry it. Measure loads by the 
shovelful (1 cement, 2 sand, 3 gravel; or 1 cement 
and 5 premixed aggregate). Add water sparingly, 
using can or bucket and keeping count until you get 
that smoothly rolling flump. Add the same amount 
of water to each batch that you mix thereafter. 


Reinforce with mesh. In large slabs or driveways," 
reinforcement like this 6"-by-6" 10-gauge steel 
mesh helps prevent cracking. But it does no good 
if it lies under the concrete. Every couple of feet as 
the pour progresses, lift the mesh midway into the 
concrete, using gloved hand or hook of stout wire 
to keep concrete from cracking your skin. Before 
pour begins, the ground underneath should be com- 
pacted by tamping. For drainage, spread several 
inches of stone, bedding gravel, or sand on the com-* 


press the large aggregate and bring up a layer of; 
fine sand and cement. This makes for smoother 
floating and troweling later and produces a denser, 
more watertight surface. You can either rent a jitter« 
bug tamper for this or make your own as shown 
from 34"-thick wood. This has a base of ex- 
panded-steel mesh just like the commercial ones. 
Sectional walks like the one shown are easy to do a 
section at a time in spare hours. Divide sections 
with redwood two-by-fours keyed to concrete by gal- 
vanized nails driven part way into divider sides. 


pacted ground. Tamp this and then sprinkle it 
thoroughly just before the pour. Plan to make walks 
and driveways at least as thick as the nominal 4" 
width of a two-by-four. Using a square-point shovel 
as above, distribute the pour evenly, without segre- 
gating large gravel from fines, and carefully slosh 
=- the pour against forms or redwood headers that 
will stay as permanent dividers. (Concrete as soupy 
as that above attains far less than maximum 
strength, but the pros often use it to reduce work.) 


| For the smoothest finished surface, spread a thin 

layer of topping mix by hand immediately after you 

| have done the jitterbugging. Blend thoroughly equal 

parts of dry fine sand and portland cement. Broad- 

> cast it evenly 7." to Vs" thick. For a brightly colored 

surface, blend a cup of dry powder cement color 

with a six-shovel total of cement and sand. Reduce 

amount of powder for less intense color. Powder or 

| liquid dye can also be added in the mixer to color 

| the entire pour but this is more expensive than top- 

ping. You can also broadcast powder alone, without 
the cement-sand blend, if you wish to do so. 
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Strike off the concrete even with the forms after 
rough-leveling it with shovel or rake. Use a screed 
board (simply a straight length of two-by-four), saw- 
ing it back and forth as you advance it from one end 
of the pour to the other. It's a one-man job on nar- 
row work like this walk, but it requires a man at 
each end of the board on wider driveways or on 
slabs. A small roll of fines will be pushed along 
ahead of the screed. If this builds too high, scoop 
the excess away, using it where needed to fill de- 
pressions. Stiff mix may require a second pass be- 
fore all pits and rock pockets have filled up. 
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Now comes the floating, which you do with semi- 
circular sweeps in both directions, moving along so 
sweeps overlap and crisscross. On a surface as 
soft as this one, float must be tipped slightly so the 
leading edge doesn't dig in and plow deep swath. 
Ridges left here were purposely exaggerated to 
show the float's sweeps. If your first try produces 
results like this, wait a short time until the concrete 
firms up a bit before going ahead with the floating. 
Don't overfloat or you'll bring up too much “fat” 
and weaken the surface of the concrete. 
Continued 
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VW ui HAN. ee — ^ 4 AO | Bull float is needed when you finish slab 
wei ue n c M — q A too wide to reach with hand float. Make one 
| as shown, using a two-by-six to which you 
fasten a two-by-two handle. (if you want to 


| be fancy, saw off corners of handle, leaving , 

an octagonal section.) During push strokes, 

| drop handle to tilt leading edge. Raise it to 

| lift near edge during pull strokes. Jiggle 

| handle up and down on each stroke to help 

: Ee o e | smooth surface. If more weight is needed 

2"x b" REDWOOD 30" OR 36" LONG 1 to level concrete, set five pounds of plumb- 
ji ia ca XU QOO NP UTI NIU RIEN UE NEUEN CP NN. Quo Mn HN cU er's lead on each end of float. 


A nonskid surface should be put on walks or drive- on steep walks or driveways), use a coarse-bristled 
ways for safety. You can do it by brooming just after push broom as above, bearing down on the handle : 
the final troweling. For deep, rough scoring (needed as required to dig the desired depth into concrete. 
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Do preliminary edging and grooving right after float- 
ing. Correct motion with either tool is a series of 
short back and forth strokes as the tool advances, 
persuading the larger gravel into a new position and 
surrounding it with fines. The edger, the near tool in 
the photo, will be guided by the form. Lacking sled- 
like curves at front and back, an edger like this one 
must be lifted slightly at leading edge to avoid dig- 
ging in. To guide the groover, lay a straight board 
on the surface. Don’t worry if preliminary passes 
of these tools in soft concrete leave ragged results. 
Later passes will smooth them. 


You can do fine scoring, as at far right, with any 


household broom whose bristle ends are straight. 
Dunk in water before each stroke, draw straight to- 


-——— ——— D 


Steel-trowel surface when it begins to dull. Sweep 
trowel as you did float, with uptilt of edge. Lap and 
crisscross semicircular strokes. Slight ridges left by 
trowel will disappear under final troweling. On big 
areas, use two knee boards—12"-by-24" pieces of 
34," plywood with a cleat at one end as handle. 
Stand on one, move other into position. Do final 
troweling when trowel smooths previous ridges and 
leaves no new ones. In spots too hard to trowel, 
scrub orbitally with float to work up moist fines. 
Shaded spots that haven't set as fast as sun-struck 
areas may have to be troweled again. 


ward you. Lap just enough to avoid gaps in scoring. 
If you wish, you can waggle broom as you draw it 
along, producing serpentine center pattern. E 
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3 Unusual Projects 


Here's a set of bookends for office, den, o 
shop that's sure to draw quizzical glances an« 
raised eyebrows. An old saw, or one of th: 
inexpensive imported models, along with son 
shop scrap is all you need for the project 


! 
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You can keep all your magazines conve- 
niently corralled in one spot if you build this 
cage-like rack. Make a cardboard pattern of 
the top and use it to cut top and bottom to 
size. (Note: Only the top gets the two oval 
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slots.) After rounding the edges, clamp 
two pieces together, as shown in the ske! 
Drill through the bottom and halfway thro) 
the top for the dowels. Assemble the 4 
with glue; clamp until dry. Constructior 
faster and easier if you finish all parts be' 
assembly. Use walnut stain and two coat 
lacquer.—Ear! J. Roberts, Grass Lake, Mict 


| 


After cutting the wood to shape, drill the holes the screws. To keep the blade from rusting, 
for the saw-holding screws (on the side that spray it with clear lacquer. Assemble with 
will be facing the wall) and kerf the uprights glue and screws (from the back). Finish the 

~ with a hacksaw. Cut the handsaw in two, in- wood parts with stain and semigioss varnish. 
sert in the slots and drill the holes to accept  —Gene Floriday, Florrissant, Mo. 


ror Your Home 


DRY-SINK i= 
RECIPE HOLDER 


A copy of a piece of colonial furniture, this 
miniature is made of crate wood to look au- 
thentic—even to the knots. Stock can be 
thinned to %6” with a sander or planer attach- 

| ment in the drill press; scale-size wood is avail- 
able at hobby shops. Cut front and sides with 
grain vertical, dry-sink section with grain hori- 
zontal. Simulate planks by scribing with a 
scratch awl. Assemble with glue and brads, 
keeping inside dimensions to accommodate 
r standard file cards. Stain and shellac. Cut 
and bend hardware from thin sheet metal, 
| paint black, and mount false door with es- 
: cutcheon pins.—H. Walton, White Plains, N. Y. 
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Do-it-Yourself 
Wall-to-Wall Carpeting 


Squares of carpeting and double-coated tape make it a job 
you can tackle without professional help 


By DICK MEYER 


WAY ati-to-wail carpeting in a 10- 
by-12-foot room for around $100? In- 
stalled by the home owner without fuss 
or special tools? Until recently these 
were pipe dreams. But a new product 
makes both possible. Called 'T'owne-Aire 
Carpet Tiles, it's actually 12-inch-square 
pieces of a nonabsorbent-fiber carpet. The 
high-density-foam backing gives it a deep- 
nap feel for comfort underfoot. 

The fibers ( polypropylene-olefin) don't 
unravel when you cut the tiles, so there's 
not the slightest need for any needle- 
and-thread work. Selection is good: 
There are a dozen or more colors to pick 
from—for mixing or matching, as you 
prefer. And it can be installed in any 
room in the house—even the basement. 

You can use mastic, spray-on adhesive 
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Room center is located and two intersecting lines 


snapped at right angles. First strip of tape is 
centered on guideline and backing removed. Lines 
are then snapped every 6" for remaining tape strips. 
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(such as “77”), or a two-faced tape. One 
way to use the tape is to apply two strips 
of it, crisscrossed at room center. Two 
rows of tile are set on this tape; all 


others float free. Installed this way, tiles 


can be rotated to assure even wear, or 


mands. Tiles on tape can also be picked 
up, but the tape often pulls the latex- 


4 


picked up entirely if redecorating de-* 


foam backing off. Since the room shown 


is not exposed to heavy traffic, this flex- 
ibility wasn't necessary; we ran all our 
tape in the main traffic direction, spacing 


- 


the strips 6" on center. Cutting the border . 


tiles slightly oversize will assure a tight fit 
and eliminate molding. 

Carpet Tiles (79 cents apiece) are 
made by Ozite Corp. and sold through 
floor-covering dealers. To find the Scotch 
Rug Holding Tape ($8.50 per 36-yard 
roll), look in the Yellow Pages under 
""Tape—Industrial" for a distributor. 
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Tiling starts where the two lines cross, with edge of 
first tile parallel to both. Tiles are butted against 
each other with no gap between. 
positioned, it is pressed down firmly onto the tape. 


As each tile is ` 


Tape goes down two strips at a time, enough for one 
row of Carpet Tiles. Warning: Adhesion is reduced 
if tape is walked on. Note the exposed half of the 
edge strip for the next row of tiles to rest upon. 


Using a template, border tiles are marked on the 
bottom side and cut slightly oversize for a tight fit. 
To assure grain and texture uniformity, all tiles are 
laid with arrow on back pointing in same direction. 
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Fish Gotta Fly in Easy-to 


Templates are cut from 14" hardboard with a saber 
saw. Outer lines on 1" squares (bottom of next 
page) are outlines for cutting the templates; inner 
lines are actual shapes of the plastic-laminate fish. 


Clamp template and plastic laminate to a piece of 
scrap plywood; rout the design by making a plunge 
cut and moving the router in a clockwise direction. 
Use a !A4" straight carbide cutter for cleanest cut. 


Eyes are made by chucking 14” dowel 
in electric drill and sanding a 30- 
degree bevel on the end. After cut- 
ting to length, pupils are painted 
black, eyes are glued to both sides 
of fish exactly opposite each other. 
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A router and homemade templates 
let you make a whole school from 
plastic-laminate scraps s 


By PHIL QUEDENS 


‘ 


A school of airborne fish in mobile - 
form is sure to be a conversation piece 
whether hung in the recreation room, . 
den, or out on the patio. You needn't 
have the talent of Alexander Calder to 
make this one; you can build it in one, 
evening. 

The fish shown are cut from scraps of 
plastic laminate; use a wide variety of 
color designs if you have them. Wood 
veneers with their wavy grains are well 
suited for this project, too. By using a 
saber saw, router, template and Stanley 
template guide (sketch, left) you can turn 
the mobiles out in production-like style. 

If plastic laminate is used, the tem- 
plate-and-guide system is a must—you 
need the routers high speed to do a 
good cutting job. Draw the outside boun- 
dary lines as shown at right on a piece 
of 14” hardboard. After cutting, sand 
the template smooth; any irregularities 
will be followed by the guide and they 


Make Mobile 


wil be reproduced on the plastic lam- 
inate. To prevent warping, prior to cut- 
ting, use contact cement to bond two 
pieces of laminate back to back. Clamp 
the template and laminate to a piece of 
plywood and rout the fish. 

Hold the fish between thumb and 
index finger to determine balance posi- 
tion and drill a 16” hole at that point. 
Fish are attached to the mobile cross- 

= bars (.080"-diameter rod stock) with 
monofilament fishline. Attach two fish to 

. each small rod, balance carefully, and 
attach a line to the next higher rod. A 
dab of glue will keep the threads and rods 

« in position. Make the eyes from 14” dowel 
and attach with glue on both sides of the 

| fish. Use a fishing-tackle swivel on top 
to permit free rotation. Hang the mobile 
where there is room enough to allow full 
360-degree revolution of the mobile’s long- 
est crossbar. 
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Danish-inspired chair adjusts to suit the person using it; ottoman gives comfort to legs. 


Leg-arm units are glued and clamped after pieces Chair unit is complete when lateral stretchers are 
have been shaped and sanded. Frame is checked to glued and doweled to the leg-arm units. Work on a 
assure that it dries with legs, arm, and stretcher in level surface, and check frame for square. The next 
the same plane. Taped-on wedges protect walnut. step is to drill the holes for the Heli-Coil inserts. 
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Adjusts for Comfort 


Use it straight up for reading, half tilted 


for TV viewing, full tilt for snoozing 


By FRANK TAGGART 
H ave you ever gone shopping for a con- 
temporary easy chair—one that has 
the clean lines of Danish furniture but is 
built to give the solid comfort of old-fash- 
ioned chairs? If you have, you undoubt- 
edly discovered what I did. You can find 
one—but at a price that seems like the 
national debt. 

You can build this one for a fraction 
of the cost. It's made of walnut, but any 
knotfree hardwood could be substituted. 
Unless you want to try your hand at the 
sewing machine, the project can be a 
joint effort: You build the chair and 
your wife makes the cushions. 

Construction is simple. If you have 
never built a modern piece, you're in for 
a pleasant surprise. All of the angular 
cutting—except the curved top of the arm 
—can be done on a bench saw. The arm 


Foam cushions are cut slightly oversize, fabric ac- 
tual size. Resulting compression assures smooth 
slipcovers. Chair back and seat, joined with piano 
hinge, are attached to chair as in sketch (right). 
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tops are cut on a bandsaw—or by hand, 
using a compass or coping saw. 

Keep waste to a minimum by laying 
out all parts on the stock; mark each 
piece for identification and cut them all 
at one time. 

You can speed up the job if you shape 
and sand all parts before assembly. 
Round the edges, using a 14” quarter- 
round bit in your router. If you don't 
own a router, a spokeshave and file can 
be used. 

Assembly. Test the leg and arm units 
for fit. When you're satisfied, assemble 
with dowels and glue. The chair itself is 
completed when these two units are 
joined with stretchers. 

Seat and back come next. These are 
simple frames with a groove (to accept 
the cane) cut around the inner edge. 
Use a "15" straight cutter in the router, 
set to a depth of 16”, to make them—or 
cut them on the bench saw. Continued 


Turn the page for PS lie-flat blueprint 


Heli-Coils in leg-arm units permit reclining action. 
After locating pivot point, a 5/16” hole is drilled 
34," deep and coil is installed with special mandrel 
(photo). Text tells how to do it without mandrel. 
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After grooving, all pieces can be mitered 
to length and the two frames assembled. 

Caning. An ancient art, caning has 
been in use for centuries, as paneling as 
well as seating material. It's tricky, but 
also fun to do. Machine-woven cane and 


Caning, in three easy steps 


Miter the reed spline at the 
corners and test for fit before 
starting caning operation. The 
caning wedge (sketch, left) 
is made of hardwood and 
used for setting the cane and 
spline. Sand the butt edge 
slightly concave to fit the 
spline; round all edges to pre- 
vent wedge cutting the cane. 
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Stretch wet cane over the frame and force into 
groove using the narrow tip of the homemade wedge 
and a hammer. Make certain that the cane design 
stays parallel to the frame during each step. 


M 


mra a ——— €: 


Seat the reed spline (after brushing glue in the 
groove), using wedge's concave butt edge. As each 
panel is finished, wipe off excess glue and water. 
Trim cane above the spline with a sharp utility knife. 
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reed spline are available from woodwork- 
er supply houses such as Albert Constan- 
tine, 2050 Eastchester Rd., NYC 10461, 
at a cost of about $1 a square foot. 

Soak the cane in warm (not boiling? 
water for about 15 minutes. While it’s 
soaking, make the hardwood caning 
wedge as shown in the sketch at left. 

Lay the wet cane over the frame and, 
with the narrow tip of the wedge, force 
the webbing into the first groove. Brush 
waterproof glue in over the cane and, 
starting at the corner, tap in the spline 
with the heavy edge of the wedge. On 
the opposite side of the frame pull the 
cane to remove any slack and repeat the 
procedure. Finish the third and fourth 
sides in the same manner. 

Reclining action. The two Heli-Coil in- 
serts make this possible. They’re the 
pivot point for all movement. The coil 
bears against the brass bolt, allowing you 
to tilt the chair while seated. Profes- 
sional woodworking shops boast a special 
mandrel for driving the inserts. Since 
you use only two inserts, the $9.60 cost 
makes buying the tool impractical. 

Drive them in this way: File "4c" off 
the tip of a 14”-by-214” bolt on three- 
quarters of its surface—leaving a point. 
Screw a nut on, and then the insert until 
the bolt’s point engages the hook on the 
insert’s end. After drilling the hole, use 
a screwdriver to drive the bolt and a 
wrench to keep the nut snug against the 
insert. When it’s seated, withdraw the 
bolt. Done any other way, there’s a good 
chance you’ll break the insert. You can 
order the inserts from Heli-Coil Corp., 
Shelter Rock Lane, Danbury, Conn., at 
10 cents apiece. 

The ottoman is also made of walnut 
with a caned top. If you think you’ll call 
on it to double as a coffee table, 14” ply- 
wood covered with walnut plastic lami- 
nate would be a better choice for the top. 
Construction and assembly are the same 
as for the chair. 

To finish, apply boiled linseed oil with 
double-0 steel wool. Wait 30 minutes and 
wipe the excess off. Repeat the procedure 
the next day. To bring out the walnut 
grain, wait until the second coat has 
dried completely and rub with Butcher’s 
wax. Let the wax set for 20 minutes and 
buff to a sheen. Don’t oil the cane; leave 
it in its natural state. Gs) 
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Shop Talk 


By ROBERT P. STEVENSON 


There's no dribble when you use new construction-adhesive cartridge 


You'll find a neat bit of ingenuity in the base of the cartridge in which 
3M has packed its new Scotch-brand construction adhesive—a device to 
prevent dribble when you stop pumping the caulking gun. Look into 
the base of the cartridge and you'll see what looks like a white rubber 
ball pressed into the cartridge. This flexible plastic dome compresses 

- when you work the trigger—and adhesive is forced out. But when you 
remove pressure, the dome regains its shape and there's no further flow. 
'This waterproof adhesive is recommended for bonding a long list of ma- 
terials—including plywood and hardwood paneling, drywall, metal, and 
wood. Cartridges cost about 90 cents. 


-+ Do m know wis kind of nail set? It prevents slippage 


A small hand tool that deserves to be better known is 
the Stanley nail set shown in the photo at left. You 
drive the finishing nail into the wood until the head 
protrudes about 4g”. Then you place the sleeve of the 
nail set over the head (see sketch) and strike the 
plunger with a hammer. This drives the nail below 
the surface of the wood; the plunger (held down by 
the index finger in the photo) retracts automatically 
up into the body. The nail sets come in several sizes 
to suit a range of finishing-nail sizes. 


Brief — of interest to those who work or play outdoors 


TURN "ei TUA v Do you know how to water your lawn properly? Maybe you 
CV SM dus * yii jJ, don't. At the gardening counter in your local Sears store pick up 
nt ita "N A i an informative booklet, “Water Wisely” . . . And while you're 


h (T there, ask for their good little booklet on pruning shrubs and trees 
"^ —  ... An unusual gardening tool is offered by Allegretti and Co., 

[^ 7232 Fulton, N. Hollywood, Calif. 91606. 'T'wo steel disks (sketch) 
Li = are mounted beside each other on a long handle. The disks are 
| sharp around the edges. Pulling them back and forth cuts weeds 
and cultivates the soil ... Home-garden sprays are now packaged 
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TNTA | h N | i [4 ^ T in water-soluble packets. The packets contain different chemieals 
AT red i ih Lh for different spray jobs. You drop one of the packets into a gallon 
E 


i a n Yu M Pe al h Wur of water in a bucket or sprayer—and you're ready to attack the 
bugs. The pop-in sprays are from Encap Products, Park Ridge, 
Ill. 60068, and come in five formulations. 


Books worth noting: "Plumbers and Pipe Fitters Library," Audel, $9.95 


This is a three-volume set aimed primarily at professionals, or those 

who want to become professionals. But do-it-yourselfers could solve a 

lot of plumbing problems with it, too. The author, Jules Oravetz Sr., is a 

- registered professional engineer. ‘The volumes can be bought separately 

for $3.50 each. Volume 1 is devoted to materials, tools, and calculations; 

if any, it's the one the amateur could afford to skip. You get into the 

meat of home plumbing problems in Volume 2, devoted to drainage, 

fittings, and fixtures. Subject matter for the third volume is installation, 

heating, and welding. For more information, write: Audel Div., Howard 
W. Sams & Co., Indianapolis 46206. 
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. Hardboard has a multi- s 

ENSE - ^ | tude *f uses all around 
see j the house—out in the, 
yard (above) as a pri- 
vacy fence, in the liv- 
ing room (left) as an 
folding screen, in the 
workshop (bottom 
left) as a replaceable 
surface for a work" 
bench top. The tem- | 
pered type is always 
best for outdoors. To 
promote the use of 
filigree board in all its 
many forms, manufac- 
turers sell precut 
frames and hardware 
for making such things 
as the folding screen 
(left), room dividers, 
kitchen-cabinet doors. 
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You can't beat hardboard as a workbench topping. Three forms of hardboard are shown here—textured 
Put it down with countersunk screws over unwarped (above), perforated (center), and filigree (at far 
planks and you can quickly apply a new sheet when right). Textured surfaces have been offered in in- 
old one becomes battered. Use 14” thickness. creasing variety in recent years. They give you the 
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HARDBOARD = now 
handier than ever 


GUIDE TO 
HOME-IMPROVEMENT 
MATERIALS 


More textures and patterns make this tried-and-true 
material the best choice for a wide variety of jobs 


By JACKSON HAND 


f; you could take away most of the 
things you don't like about wood, you'd 
have hardboard—an all-wood material 
without the knots, splinters, end grain, 
sap streaks, splitting, wild grain, soft 
spots, sapwood, warping, or cross-grain 
swelling. Its glass-smooth surface is uni- 
form in density and takes a perfect finish 
without sanding. You can buy it pre- 
primed for painting, indoors or out. 
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opportunity to introduce many novel effects in home 
decoration. Paint them any color you wish. Per- 
forated board sometimes has lA4".by.l4" square 
holes, as above. Some panels also are grooved to 


Hardboard is *reconstituted wood." In 
production, the wood is cut into small 
chips that are then reduced to basic wood 
fibers. These fibers are put into sheet 
form by a process very similar to the 
way felt is made. The fibers are suspend- 
ed in water and delivered to a screen 
through which the water passes, leaving a 
thick, soft layer of fibers, all overlapping 
and interlacing. (Some manufacturers 
use air flotation instead of water flota- 
tion.) When the thick layer is compressed 
under great pressure and heat, you have 
the familiar *brownstuff." 

Continued 
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produce the effect of wood wall paneling. Round 
holes are either 3,65" or 955" in diameter. The 
seven samples above are typical patterns of filigree 
board. It comes in 14” tempered material. 
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Soaked in hot water, a 2’-by-4’ sheet of hardboard 
bends easily into the pedestal for a round coffee 
table. Strings hold the bend, but clamps and stiff 
backup boards are used to keep ends from flaring. 


In additional processing, brownstuff 
may be impregnated with a resin to make 
it harder and tougher. It may be given a 
surface seal that makes it ready for use 
as is. It may be prime-coated. It may 
be punched full of holes. Or it may be 
run through rollers that give it any num- 
ber of textures and patterns. 

Some hardboard—depending on the 
manufacturing process—is smooth on both 
sides, although most of it has the familiar 
“screen” texture on the back. 

Types, sizes, and thicknesses. Hard- 
board comes in four grades: 

€ Service grade is relatively soft, gen- 
erally intended for hidden use in situa- 
tions that call for some sort of screen or 
obstruction where great strength is not im- 
portant. 

€ Standard is the untreated brown- 
stuff, just as it comes off the machines. 
It is strong enough for most uses, but is 
not recommended where there is moisture 
—particularly outdoors. 

e Tempered hardboard is resin-im- 
pregnated, intended for outdoors, for 
places where water may be a problem, and 
in uses that demand hardness and tough- 
ness. This is the grade you'd pick most 
of the time. 

e Treated or primed hardboard would 
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be your choice for any large-scale project 
to be painted, since the primed material 
(usually white or light gray) could be a 
one-coat job in most cases. Treated hard- 
board has a transparent finish that is 
ready for use as is, when you want the 
natural look of hardboard. It is usually a 
little lighter than ordinary dark brown- 
stuff and a little darker than the pale 
varieties. 

Hardboard comes 2, Mo, 18, 36, 4, 
and 94s inches thick. The standard panel 
is four-by-eight feet, although the length 
is virtually unlimited, since the material 
is formed in a continuous web. Many 
stores stock smaller sizes. Filigree board 
is offered in virtually all sizes on two-foot 
modules from two by two up to four by 
eight. 

In addition to the standard thicknesses, 
hardboard is built up by many manufac- 
turers into dense, hard slabs 114 inches 
or more thick. Such laminations are in- 
tended for workbench tops, laboratory- 
furniture tops, and similar, hard-use ap- 
plications. 

Where hardboard is at its best. Since 
hardboard is a sheet material, it is in- 
tended basically for use where a single, 
continuous cover or membrane is needed. 
Whenever you can construct a “‘skeleton”’ 
and then cover it, brownstuff is an out- 
standing material. For example, if you 
were to nail a sheet of hardboard across 
two legs of a bench, you’d brace them far 
more rigidly than you could with cross- 
bracing. 

Any time you want to surface an area 
with tough material, you can do it with 
hardboard. Workbench tops, traffic-way 
wainscots, kickplates, and carpet pro- 
tectors are examples. 

If you want a perfect surface for paint- 
ing, or a texture you can paint the color 
you want, plain or textured hardboard 
provides the answer. It makes a perfect 
chalkboard, for example. 

How much does hardboard bend? Stand- 
ard hardboard bends a little more will- 
ingly than tempered, but they are about 
equal in sharpness of bend. There are 
two methods of bending: 

e Supported bends, which involve nail- 
ing the hardboard to curved members 
permanently. These bends can be made 
wet or dry. 


[Continued on page 193 
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Planing a door to be hung 
is difficult unless you have 
someone to hold it for 
you. A couple of wedges 
and three stop blocks will 
hold the door steadier 
than any helper could. 


Temporary shoring —which 
can't be nailed to a fin- 
ished floor—won't budge 
an inch when wedged this 
way. Use 6-penny finish- 
ing nails to tack wedges to 
plywood protecting floor. 


Opposing wedges 
under a hung 
door will keep it 
from swinging 
while you plane 
the edge or in- 
stall a lockset. 
Use knotfree 
hardwood and 
save for future. 


Cellar-stair treads are usually set  Tongue-and-groove flooring is eas- 
into dadoed stringers. If one _ ily forced into nailing position with 
leaves its groove, drive it back with wedges. Here, make wedges of 
a wedge between stringer and wall. scrap flooring, using groove edge. 


Checking for square when gluing a 
large frame is difficult with bar 
clamps. Held with wedges (left), 
work is unobstructed, accessible. 


Quickest way to level cabinets is 
with wedges. When cabinet is level, 
trim wedges flush with kickplate— 
conceal gap with shoe molding. 


Squeaky flooring is easily cured by — Work-holding device for stock to Mortise-and-tenon—plus wedge— 
having someone walk around up- to be planed is easy to rig up on is a good nonglue method of fur- 
stairs. As you locate creak, drive a workbench. Make wedges from niture joinery. Piece can be dis- 
wedge between joist and subfloor. stock thinner than workpiece. mantled fast by removing wedge. 
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Here's the latest in Popular Science's series for the car 
owner who doesn't have a very clear idea about what goes on 
under the hood—but would like to learn. Knowing your car will 
save you money and add to your driving pleasure and safety. 


s of Keeping Your Car in Tune. 


Low beam aimed too low: The distance you can see 


ahead is too short for normal night-time speed on 


NINTH OF A SERIES: 
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Take half an hour three times 
a year to check headlight aim. 
You'll drive safer at night 


By HERB CARRIER 


riving a car at night with poorly 
D aimed headlights can be as risky as 
sending a soldier through a minefield 
with a broken detector. Maybe you're 
not a soldier—but you are a night driver. 
And your headlights are probably not 
aimed perfectly. Normal front-spring sag, 
minor fender bumps, and severe road 
shocks can throw off headlight aiming 
to the point where it becomes downright 
dangerous. 
You should check your headlight aim- 
ing at least three times a year. It's a job 
you can do yourself. 
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In case of an obstruction, chances 


two-lane roads. 
are you couldn't stop in time to avoid an accident. 


Sealed-beam headlamps come in two 
basic types, as explained in the captions 
on the facing page. It is important to 
make sure that the right type of lamp is 
in the right place. A type number (1 or 
2) is molded into the glass at the top of 
the lens. In all dual-headlight systems— 
side-by-side, staggered, or stacked—type 
1 lamps must be inside or below type 2 
lamps. 

Headlights can be aimed mechanically 
or visually. Mechanical aimers adapt di- 
rectly to the lamp with three precision- 
ground pads serving as locating points. 
A good mechanical aimer costs about $70. 
For visual aiming, you need only a home- 
made screen, darkened conditions, and at 
least 35 feet of level space. 

Is visual aiming as good as mechanical 
aiming? It is so good that laboratories 
use visual aiming to check the accuracy 


The dual-headlight system: Four lamps are used on 
most American cars built since 1957. The lens di- 
ameter is 5.75 inches (compared with seven inches 
for the single-headlight system used on compacts 
and most imported cars). The lamps are of two 
types: single-filament (1) and dual-filament (2). 
Type 1 lamps must always be positioned inside or, 
where headlights are stacked, below. 


Low beam properly aimed: A pedestrian comes into 
view in time for you to take evasive action. Road 


of the mechanical aimers they work with. 

Not all manufacturers agree, but most 
headlight-aiming specifications call for a 
full tank, no other extra weight in the 
car, and tires inflated to the correct pres- 
sures. Others specify a half-tank of gas 
plus driver and front-seat passenger. For 
best results, check the recommendations 
for your car with your service station or 
dealer. With the car properly loaded, 


The two basic types: 
Lamps of type 1 (far right) 
have a single filament that 
provides the bright light 
(high beam) on dual sys- 
tems. Type 1 lamps are M 
not used in single-head- 
light systems. Type 2 
lamps have two filaments: 
one for low beam on dual 
systems, one for 'fill-in'"' 
light on high beam in dual 
systems. Single-headlight 
systems generally use 
type 2 lamps only. Iden- 
tification of a lamp's type 
is easy—number (1 or 2) 
is molded into lens. 
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shoulder and ditch are seen clearly, and the left 
lane shows up as free of traps immediately ahead. 


bounce and rock it (front-to-rear and side- 
to-side) to equalize springs and shock 
absorbers. 

Making the screen. Use l/-inch sash 
cord, dyed or painted black, for the one 
horizontal and three vertical tapes. At- 
tach them to movable hooks made from 
wood blocks. A screen-door spring will 
provide enough tension to keep the hori- 
zontal tape running straight across. 

Continued 
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Lamp aiming: This is done 
by turning spring-loaded 
screws—one for horizon- 
tal aiming, another for 
vertical. The vertical-ad- 
justment screw is located 
at top or bottom of the 
lamp unit; the horizontal- 
adjustment screw is posi- 
tioned at one side. Both 
screws are exposed when 
the headlight trim rings 
are removed. 


To keep the vertical tapes straight, fix 
fishline sinkers on the lower ends. After 
positioning the vertical tape at the screen’s 
exact center, line up the car with the 
screen centerline. Sight through the rear 
window and windshield, and along the 
hood centerline, to make sure the car is 
square to the screen. 

Measure center-to-center distance be- 
tween lamps. Position the two outward 
vertical tapes at the same distance apart 
on the screen. If you have four feet be- 
tween lamp centers, position each verti- 
cal tape two feet from the vertical cen- 
terline. 

Measure floor-to-lamp centerline. Po- 
sition the screen’s horizontal tape at this 
distance. The intersecting lines of the 
two outside vertical tapes and the hori- 
zontal tape should now reflect the exact 
centerlines of the car’s lamps. 

Ready—aim! Type 2 lights in a dual 
system must be adjusted on low beam 
only. High beam will be correct when 
the low beam is properly aimed. To 
start the aiming process, cover one lamp 
and turn on the low beams. 

Beam pattern will be elongated—the 
right side “fatter” than the left side. Look 
for sharp “cutoff” points at the top and 
left side of the beam. Vertical cutoff 
should be at the horizontal tape, horizon- 
tal cutoff two inches to the right of the 
vertical tape. Some states require a three- 
inch setting. Check. Lamp makers recom- 
mend six inches. 

Do not confuse normal flaring of the 
beam with cutoff points. With a little 
study, you will be able to determine the 
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VERTICAL-ADJUSTMENT SCREWS 


HORIZONTAL-ADJUSTMENT SCREWS 


cutoff points and the brightest point, 
which is the “hot spot.” 

When making aiming adjustments, first 
turn the screw(s) counterclockwise to 
move the beam considerably out of ad- 
justment. Then turn the screw(s) clock- 
wise to bring the beam into adjustment. 
This procedure assures removal of all 
play from the lamp-mounting assembly 
so that the adjustment you make will be 
retained. 

Switch the blinder and adjust the op- 
posite lamp. Then uncover both lamps 
and check for combined adjustment. Do 
not attempt to adjust these lamps on high 
beam. 

Aiming type 1 lamps. Adjust the verti- 
cal tapes to reflect the lamp centers. Po- 
sition the horizontal tape so that it is 
two inches lower than the centerline 
height of the type 1 lamps. This two- 
inch differential represents car-loading al- 
lowance. Turn the lights to high beam, 
cover one lamp, and check beam pattern. 

Adjust the lamp until the center of 
the beam’s hot spot coincides with the 
intersection of vertical and horizontal 
tapes. Repeat for the opposite lamp. Be 
sure to make counterclockwise, then clock- 
wise, turns when making any aiming 
screw adjustments. Remove the lamp cov- 
er and check combined beam aiming. 

To adjust single systems that use sev- 
en-inch-diameter lamps with no numeral 
2 identification on the lens, follow the 
procedure above for adjustment of type 
1 lamps. Aim the upper beam only. The 
lower beam will automatically be aimed 
correctly when the upper one is. 
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Your engine’s cooling system re- 
quires protection from overheat- 
ing as well as from freezing 
temperatures. This strange sto- 
ry tells you why the same medi- 
cine—antifreeze—does both jobs, 
used in the proper proportions. 


By JAN P. NORBYE / PS Automotive Editor 


erhaps you live in a part of the 
country where it never freezes, and 
you have been using 100 percent water 
in your cooling system. Now some tech- 
nicians at Oldsmobile have found that 
you need antifreeze just as much in hot 
weather as in cold. They tell you to main- 
tain a coolant sultable for temperatures 
down to 20 degrees below zero F. for ade- 
quate protection during the summer! 

A look at the chart on top of the fac- 
ing page will tell you why. Plain water 
boils at 248 degrees (under 15 p.s.1. pres- 
sure, standard in Oldsmobiles) ; but a so- 
lution of 44 percent ethylene-glycol and 
56 percent water does not boil till 264 
degrees. Even if the temperature-warn- 
ing light comes on, the glycol coolant is 
not boiling (the light is calibrated to 
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Plain water in your radiator? Watch 
out! Your engine may overheat in hot 
weather. Here are the facts 
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Why Your Car Needs 
ANTIFREEZE 


come on at about 248 degrees). With 100 
percent water, boiling may set in before 
the light comes on. Plain water also 
lacks the water-pump lubricants and rust 
inhibitors contained in good antifreezes. 
Plain water is just not the answer. 

You would get the highest boiling point 
by using a 100-percent-ethylene-glycol 
coolant, but for winter use it must þe 
mixed with at least 35 percent water. 
The lower chart shows why. More than 
65 percent antifreeze will actually raise 
the freezing point of the solution. In ad- 
dition, concentrated antifreeze will not 
dissipate heat as fast as the recommend- 
ed 65/35 solution for all-year operation. 

Olds recommends flushing out the cool- 
ing system every two years with plain 
water, then refilling with a high-quality 
coolant meeting GM specification 1899- 
M. Sounds like good advice. 
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your cooling system should be ABSOLUTE PRESSURE (P.S.I.) 

pressure-checked. Pressure-pump  Glycol-based antifreeze solutions have a substantially higher boiling 
gauge should be checked against point than plain water. Under 15-p.s.i. pressure, the 56-percent-water 
a Known correct gauge. solution boils at 264 degrees, as shown in the chart above. 


IN THE SUMMER 


When pressure-testing with pump 
and gauge, stop pumping when 
bubbles appear in water container. 
As bubbling stops, read gauge. 
Replace cap if it doesn't hold the 
specified pressure. 


FREEZING POINT (DEGREES F.) 


Freezing point of glycol-based so: p 
lution drops as antifreeze propor- J 
tion grows and water content is 
reduced—but only up to a point. = 
Adding antifreeze beyond 65 per- 0 10 20 30 40 50 60 70 80 Á 90- 100 
cent will raise the freezing point. ANTIFREEZE (PERCENT BY VOLUME) 
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Ambrose Skinner's case against 
Jed Morgan's transmission shop 
looked airtight till Gus turned 

up as a surprise witness 


By MARTIN BUNN 


N 

o doubt about it," Stan was saying 
to his boss, Gus Wilson, as Jed Morgan 
walked into the Model Garage, “with all 
this modern electronic testing equip- 
ment, a moron could diagnose just about 
any trouble in a car.” He tossed the 
equipment catalogue on the bench and 
nodded toward the visitor. '*'Morning, 
Mr. Morgan. What’re you doing on this 
side of town so early in the day?" 

Morgan returned Stan's nod and cau- 
tioned, *I wouldn't put too much stock 
in those fancy instruments. Sometimes 
they can fool you." He turned to Gus. 
“That’s why I’m here, Gus. I need your 
help." 

Gus greeted him warmly. *It's good to 
see you, Jed. What's wrong? You look 
worried.” 

“You know Ambrose Skinner, the law- 
yer? Well, we put a rebuilt transmission 
in his car about a month ago, and he’s 
been complaining about a noise ever 
since," Morgan said. “There’s a noise all 
right, usually during the downshift when 
the car is slowed to make a turn, but it's 
not the transmission. We've checked it 
over thoroughly. In fact, there's no noise 
when the transmission downshifts on the 
dynamometer, only when the car is driven 
on the street. Sounds like vibration." 

“TIl be glad to check it out," Gus said. 
“Have you got the car with you?" 

“No,” Morgan replied. “Skinner won't 
let me have the car. He’s filed a law suit 
for a new transmission, court costs, and 
compensation for the time we've had 
the car tied up trying to locate the noise. 
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ILLUSTRATION BY RAY QUIGLEY 


He's been all over town getting his cronies 
to testify that they heard the noise when 
the transmission downshifted." 

“Sounds as if he's building up quite a 
case," said Gus. 

“Yeah.” Morgan looked downcast. 
“And Pll lose because he won't let me 
try to find out what’s really causing the 
noise." 

“But how can I help you if you can't 
get hold of the car?" Gus asked. 

“Well,” Morgan replied, “I’ve only 
been in business six months, and the court 
might believe Skinner’s stories about 
my incompetent operation, but you helped 
me to get the franchise and open the 
transmission shop, and you know we do 
an honest job. Maybe if you’d come to 
court as a character witness, Judge Wil- 
kins might give me another chance to find 
the trouble.” 

“Glad to do anything I can,” Gus said. 
“When do you appear in court?" 

“The case is scheduled for one o'clock 
Thursday," Morgan said. "Ill pick you 
up right after lunch." 
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*Seems a shame," Stan said as Morgan 
drove off. “Skinner could ruin Morgan. 
You got any ideas about the noise?" 


Before Gus could answer, a horn 
blasted outside the shop door. Gus recog- 
nized the driver as Tom Jarvis, owner of 
the town's biggest hardware store. At his 
side was his five-year-old grandson, 'T'om- 
my, holding a pinwheel out the window 
and making noises like an airplane. Both 
climbed out of the car. 

“Morning, Tom," Gus said. “Haven’t 
seen you for quite a spell. All settled in 
your new home by now?" 

“Yes, we're pretty comfortable, Gus. 
Mrs. Jarvis just loves the place, especial- 
ly with that circular driveway. Martha 
never was very good at backing down the 
long, narrow driveway at our old place. 
Now she just drives up to the front door 
and drives out the other end when she 
leaves." 

"Looks like you've had a little acci- 
dent." Gus pointed to a dent in the bump- 
er at the front. 
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“Hold the pencil straight out while | spin the card- fj 
board," Gus told Skinner. “See how smoothly it- 
turns? Now you try it," he added. 
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“Thats what I came in about. Oh, 
not about the bumper, but about the 
brakes. Martha had to stop suddenly in 
traffic yesterday and the brakes didn't 
hold. She bumped the car ahead. Didn't 
damage the other car, but Martha was 
pretty upset. And so am I. We bought 
this car about six months ago; the brakes 
shouldn't be worn out already, should 
they? I'm going to raise the devil with 
the dealer, but wanted your opinion 
first." 

Gus pried the wheel cover off a front 
wheel, removed the grease cap, and pulled 
the pin from the castellated wheel nut. 
He unscrewed the nut and pulled the 
wheel and brake drum off the spindle, 
noting that the drum showed no tendency 
to drag as he slid it free of the brake shoes. 

*Linings are only slightly worn," Gus 
said, “but the shoes are badly in need of 
adjustment." 

“The salesman told me those brakes 
were self-adjusting," Jarvis protested. 

“Hold on a minute, Tom,” said Gus, 

Continued 
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putting the wheel back on the spindle. 
*Self-adjusting brakes adjust themselves 
only when the car is driven in reverse. 
Every time you hit the brakes when 
you're backing up, a lever pushes one of 
the teeth in the adjusting cog or star 
wheel. If adjustment is needed, the cog 
turns to expand the brake shoes outward. 
If the brakes are okay, the cog doesn't 
turn. Ill bet you hardly ever back the 
car since you've got that in-and-out drive- 
way." Gus tapped the wheel cover in 
place and asked Jarvis to get in the car. 

“Drive it back and forth across the 


"Your 380-horsepower engine idles nicely.” 


shop a few times. And step hard on the 
brake pedal each time you back up." 

Jarvis backed the car, stepped hard 
on the brake pedal as he neared the door, 
then drove forward and stopped short of 
the rear wall. Each time he repeated the 
operation, he felt the brake pedal rise 
until the free movement of the pedal was 
reduced to about half an inch. 

“By gosh, you're right!” Jarvis ex- 
claimed. “The brakes feel like new 
again." He shut off the engine and set 
the parking brake. “Even the parking 
brake feels tighter. Thanks, Gus. You've 
saved me a lot of embarrassment. How 
much do I owe you?" 

*Didn't do enough to rate a charge,” 
Gus replied. “Forget it.” 

*Well thanks again," Jarvis said, 
starting his engine. 'The pinwheel whizzed 
over Gus's head as the car moved out. 

“Zoooom,” yelled Tommy. “I shot you 
down.” 


Gus ate lunch early on Thursday, then 
changed into a business suit. Morgan ar- 


178 | POPULAR SCIENCE 


rived at a quarter to one to drive Gus to 
the courthouse. As he wheeled into a 
space in the parking lot, Morgan pointed 
to a car parked nearby. “That s Skinner's 
car, Gus." 

Gus walked over to the car. He noticed 
a few drops of water on the pavement 
beneath the oil pan. 

“What are you up to?" Morgan asked. 

Gus lifted the hood and grasped one of 
the fan blades. “Just as I thought,” he 
muttered, adding to Morgan’s puzzle- 
ment. He slammed the hood shut. “Come 
on, Jed, if we don't hurry, we'll be late 
for the big party." 

'The bailiff was calling the 
case as Gus and Morgan slid 
into courtroom seats. Skin- 
ner began his presentation 
immediately. 

“Your Honor, I -— 
prove that Mr. Morgan i a 
stalled a defective trans- 
mission in my car and, in 
the process, caused the car's 
cooling system to leak where 
the tubes that cool the trans- 
mission fluid connect to the 
radiator." 

Skinner brought out his 
battery of witnesses. All 
swore that they'd heard a deep rumbling 
vibration each time the car downshifted to 
intermediate range. 

Gus leaned forward and whispered in 
Morgan's ear. Morgan stood up and 
faced the bench. *Your Honor," he said, 

“if the court will permit, I'd like to in- 
troduce a witness in my behalf, Mr. Gus 
Wilson of the Model Garage." 

Skinner jumped to his feet. *I object," 
he shouted. “What could Wilson know 
about the car? He hasn't even driven it." 

Judge Wilkins looked sternly at Skin- 
ner. “Over-ruled,” he ordered. “Will the- 
witness please come forward and testify.” 

Gus took the oath and sat down. “Your 
Honor," he began. *Mr. Morgan told me 
about the noise and vibration in Mr. Skin- 
ners car. I talked to my helper Stan 
Hicks about it, and I thought it over, 
and I figured it couldn't be the transmis- 
sion. Then I remembered Tom Jarvis 
coming into the Model Garage with his 
little grandson that same day, and. 

“I object," shouted Skinner. “This is 
irrelevant, immaterial and , . ." 


*Will you please be seated," said Judge 
Wilkins. “Proceed, Mr. Wilson." 

“Well,” Gus continued, “I got to think- 
ing about little Tommy and the pinwheel 
he had with him the other day, and then 
it hit me—most vibration is caused by 
something turning at high speed in a 
loose bearing. Before coming into court 
today, I checked Mr. Skinner's car in the 
parking lot. There were a few drops of 
water under it and the fan was loose on 


the water-pump bearing. I believe that's 


the cause of the noise and the leak." 
Skinner jumped up again. “That’s just 

your word against my witnesses, Wilson." 
Judge Wilkins rapped his gavel for si- 

lence and smiled down at Gus. “Mr. 


Wilson, if the court recessed to the park- . 


ing lot, could you prove your statement?" 
“T think so, Your Honor,” Gus replied. 


Gus led the group to Skinner's car and 


raised the hood as they gathered around 


it. He wiggled the fan to show how loose 
it was on the water-pump bearing. 
Skinner pushed forward. *If that thing 
is so loose, why doesn't it vibrate all the 
time instead of when it downshifts?” 
“Yl show you," Gus said. He tore a 
strip off a pad's cardboard backing to 
make it square, then pushed a pencil 
through its center. He put the pencil in 
Skinner's hand. “This is exhibit A for the 
defense," he told him. “Hold the pencil 
straight out while I spin the cardboard. 
See how smoothly it turns? Now you try 
it," he added. | 
"What's a spinning pinwheel got to do 


with this case?" Skinner demanded. *Be- 
sides, I don't see any vibration" 
Gus pretended not to hear him. “Spin 


the cardboard again, Mr. Skinner, but 


Ford has a new line of 
"club wagons” 


For the first time since 1960, 
when they were introduced, 
Ford has made major changes BM 
in its Econoline vans. In WE 
camper versions, they are 
called Club Wagons. A husky, 
302-cubic-inch V-8 engine is 
now available. Among the in- 
novations: pleated upholstery, | 
curved glass windows, and a | 
24-gallon fuel tank. 


this time turn to one side as it spins.” 

Skinner spun the cardboard, then did 
a left face as Gus had asked. The card- 
board wobbled and vibrated as he turned. 
He spun it again and faced right. Again 
the cardboard wobbled on its axis. 

"What's happening?" Skinner asked. 
“Each time I turn, it wobbles as though - 
it doesn’t want to turn with me.” 

"That's exactly what's happening in 
your car," Gus explained. “The fan is 
like a gyroscope and so is this cardboard. 
When the car moves straight ahead, ten- 
sion of the fan belt keeps the shaft fairly 
stable in the worn water-pump bearing. . 
But when you slow down to turn a cor- 
ner, the transmission downshifts, making 
the engine run faster and increasing the 
gyroscopic force on the fan. 'Then, when 
the car 1s steered to the right or left, the 
fan resists the change of direction and 
sets up what are known as precession 
forces to counter the change. These forces 
cause the fan to wobble, setting up brief 
but noisy vibrations just as this card- 
board did when you turned it to the left 
or right." 

"That's why it didn’t vibrate on the 
dynamometer,” Morgan cut in. “The car 
was standing still." 

“What about the leak?" Skinner asked. 

"Coolant trickled through the worn 


bearing while the car was driven," Gus 


said. '"The leak stopped when the en- 
gine was shut off, but a few drops drib- 
bled along the bottom of the oil pan and 
dripped off at the lowest point, a good 
distance from the water pump. "That's 


‘why no one suspected it." . 


Lacking his gavel, the judge pounded 
his fist on the fender of Skinner's car. 
"Case dismissed." 
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To start a cap screw where it's impossible to 
both hold and turn it with your fingers, drill - 
a blind hole into the center of the head and 


bend up a stiff wire to fit it. Steer the screw 
with the holding tool while turning the cap 
with an open-end wrench. 


DRAWINGS BY 
DAN TODD 


a thread width. This puts tension on the 
threads when the nut is refitted. . 
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Inserting fuses in tight places is easy with a 
small C clamp. Pull the wire to compress 
the fuse-holder spring, attach the clamp to 
the wire to hold the spring down, and insert 
fuse. Twist the two pieces of the fuse holder 
together and remove the clamp. 
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Simple maintenance can keep headlight re- 
taining screws from rusting tight—merely 
coat the threads with grease. Treat the trim- 
ring screw, too, before refitting. Loosen al- 
ready badly rusted screws with penetrating 
oil, and replace them with new ones. 


A nut that keeps working loose can be made 
to lock on by cutting three-quarters of the 
way through it, then driving a cold chisel 
down the groove to expand it, say, a third of 


Customizing 
the 
Camaro. 


Take a Camaro, any Camaro. 
Add sport striping that 
straddles the nose and leaps 
down both flanks. A spoiler on 
the deck. White-stripe tires, mag- 
spoke wheel covers. Pick a bold 
color borrowed from Corvette: 
Bronze, British Green, LeMans 
Blue; or new Rallye Green. Now 
order 325 hp under a stacked 
hood, the 4-speed, houndstooth- 
checked upholstery, AM-FM 
multiplex stereo radio and/or 
tape. If that's still not enough 
customizing, see your Chevy 
dealer. He's got the book. 


CHEVROLET 
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Snap-a-Brush is the latest nonbrush applicator to hit the 
market. Made by U.S. Plywood, it comes in two sizes—3” 
(98 cents, refill 59 cents) and 114” (79 cents; refills, two 
for 79). When the job is finished, the "brush" is snapped 
out and slipped into a solvent-filled container, or discarded , 
if worn. It's an example of the new brushes that aren't 
brushes at all. Instead of bristles, blocks of open-pore 
polyurethane carry the paint. A good feature: Foam tips 
don't become wider as normal painting pressure is applied. + 


Buy 'em...or make 'em. The 
plastic foam leaves no brush 
marks, and they're disposable 


a ier e, 


pus 


You can trim foam applicators to any desired shape 
with a pair of scissors. Manufacturers claim that 
the sponge has a paint-holding power superior to 
bristle brushes, can be used with paints, sealers, 
and varnishes. The disposable Touch-EE, above, 
made by Hyde Mfg., is sold in 2", 3", 4", and 5" 
widths (from 29 to 69 cents). Use it to paint or 
touch up sash, trim, siding, furniture, autos, and 
even boats—then throw it away. All the brushes 
shown here are already available at local stores. 


Make your own brushes from scrap polyurethane 
lying around the shop. Cut it into 3"-x-3" blocks 
about 34” thick. For ordinary jobs, simply taper 
the brush; for special jobs (like painting pipe), cut 
the shape to suit the need. Use a tongue depressor 
for a handle, coat the end with epoxy cement and 
insert it in a 1" slot. While you're at it, make an ex- 
tra; kept clean, it can be used as a lint remover. 


A small narrow applicator is perfectly 
suited to small areas, touch-up jobs, 
antiquing, crafts, and hobbies. Cov- 
erage is good, there are no brush 
marks and no bristles to pick from 
hard-to-get-at places. This one, the 
Brushette (R M Products, Walnut 
Creek, Calif.), is designed to keep 
your fingers paintfree— when the job 
is finished you press a latch (photo at 
near left) and the used tip is ejected 
from the handle. With eight tips, it 
costs just under $1; replacement 
tips will cost you about six cents 
each at hardware and paint stores. 
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Only MerCruiser 
builds 6 different 


This is the big one .. . largest stern drive 
unit in the industry. Swings a 20" prop. De- 
livers runabout performance on heavy 
houseboats and workboats. The lll drive 
is a brand-new unit, designed with easy 
maintenance in mind. It has a completely 
sealed oil system topside: check oil or gear 
lubricant, change propellers, oil filter... 
without ever hauling your boat out of the 
water. Our Ill drive is available with either 
the 250- or 325-hp MerCruiser V8. Both 
engines have as standard equipment 


FIRST IN MARINE PROPULSION 


p 


IMMER, PRUGE 


Mercury's Thunderbolt ignition without 
breaker points for unmatched ignition per- 
formance, reliability and economy... plus 
exclusive Power Trim, a new adjustable 
motor mount and Jet-Prop. Only MerCruiser 
offers you a choice of 8 engines ... 60 to 
325 hp...and 6 drive units, each perfectly 
matched to do one job best. To find out 
which goes with which, the man to see is 
your MerCruiser dealer...one of more than 
2,000throughoutthe U.S. and Canada. With 
MerCruiser, The Payoff is Performance. 


EAN OF FIVe 
Kiekhaefer Mercury, Fond du Lac, Wisconsin. Division of Brunswick be nine Mercury of Canada, Ltd. pcm Mercury of Australia Pty. Ltd. 


XE YARD TOOLS 
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Teflon saw you can carry in your pocket 


As a pruning tool, this new saw is hard 
to beat for convenience and safety. It is only 
13 inches long when folded, but it opens to a 
22-inch reach, and locks in both positions. 
The teeth sink into the handle for carrying or 
storing the tool. The Teflon-S coating re- 
duces binding in green wood. H. K. Porter 
prices the saw at $4.95. 


Combination trimmer has double action 

The curved, hard-chrome-plated pruning 
saw and the spring-action, rope-pull limb 
shear are mounted on an aluminum casting 
that can be gripped in your hand or attached 
to extension poles for overhead work. The 
shear lops off limbs up to an inch thick. Made 
by Vermont American of Lincolnton, N. C., 
the combination trimmer costs $7.50. 
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Ames adds Teflon-S to all its shears 


A redesigned line of lopping, grass, hedge, 
and pruning shears from O. Ames Co., Park- 
ersburg, W. Va., now has Teflon-S coated 
blades in each category. Included is the 
draw-cut grass shear shown in photo above. 
Its stationary bottom blade permits cutting 
close to house, fence, or wall. The 13-inch 
tool sells for $3.50. The new coating makes 
your clean-up a snap, reduces rust, and 
makes it much easier to cut grass or other 
garden and yard growths. 


Ratchet-action shears 


For  blisterproof 
pruning, here's a light- 
weight shear with a 
ratchet in its stainless- 
steel blade that exerts 
mechanical force well 
beyond what you can 
apply by hand. Han- 
dles and safety lock 
are nylon. $5.95 ppd. 
American Standard 
Co., Plantsville, Conn. 


Double-edged electric hedge trimmer 


Instead of cutting against a stationary bar, 
the twin 16-inch blades of this Skil trimmer 
exert equal force in reciprocating action. 
This doubles the cutting power, eliminates 
vibration, lets you make return passes or shift 
to another hand. The 5%4-pound Model 413 
has a shock-resistant housing that requires 
no grounding plug. $42.95. 


How can we sell it for under*550? 


Sit down at the controls of a 
handsome new 7 hp Massey- 
Ferguson lawn tractor. Start it 
up, take a turn or two with it... 
and you know what? We bet 
you'll want to buy it. 


The price is right! Nowhere 
else can you get what MF puts 
into this tractor for under 
$550. (And that includes a 34 
inch mower.) Just think, with 
the MF 7, you'll cut a half acre 
of lawn in just 30 minutes. 


The MF 7 is built to the stand- 
ards of Massey-Ferguson's farm 
tractors. It weighs 420 Ibs; has 
three forward speeds (up to 6 
mph) and reverse. 


(with mower, too!) 


Because were the worlds largest 


manufacturer of tractors. 


Easy-pull recoil starter is stand- 
ard. Electric start available as 
a factory option. 


Attachments are available to do 
hauling, fertilizing, rolling, aer- 
ating or sweeping. For winter, 
either the snow blower or dozer 
blade can end your shoveling 
headaches . . . and backaches. 


If you want or need higher 
horsepower, check out both the 
MF 10 and MF 12 at your 
dealer. More than 30 easy-to- 
use attachments make lawn 
and garden time a fun activity. 


xt, MASSEY-FERGUSON 


~  Massey-Ferguson Inc., Des Moines, lowa 


= *Manufacturer's suggested retail price 


is $545.00 F.O.B. Algoma, Wisc. 


Three Ideas 


Tool-bit attachment for turning slender rods 


A traveling steady-rest that supports lathe work at 
the cutting point makes it easy to turn down slender 
~ rods. In a block of steel, brass, or aluminum (the one 
in the photo ‘happened to have a curved edge) form 
the bit slot and transverse notch by milling or drilling 
and filing. Remove the left-hand corner to clear the 
largest work and leave chip clearance. | 

To keep work from climbing out, make the upper 
angle of the back-up notch flatter than the lower. 
Grind the bit with ample clearance on the left side. 
With 34" of the workpiece protruding from the chuck, 
turn 14” to size. Lock the cross feed, slip the steady- 
rest on, and adjust it until the turned end rests firmly 
in the notch. Tighten the clamp and extend stock from 
chuck. Machine with slow feed—oiling notch often. 

WALTER E. BURTON, Akron, Ohio. 


Skea groove uibus piantan petan easy 


If you grind a narrow groove around a tap’s shank 
below the wrench flats, the tap will break at this point 
if overstressed—rather than in the hole. Use a Hard- 
inge collet dividing head held on a surface grinder to 
make the groove the same depth as the chip-clearance 
hole. Taps of 14” diameter (or smaller) require a 
groove l45" wide; larger taps need 146”. Two, or four, 
new wrench flats should be ground below the groove 
for removal of the broken tap. Use the same tool for 
secondary flats that you use for the groove. 

WILLIAM J. HITCHEN, Chicago. 
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Tommy bar tightens better 


For a positive grip on a smooth 
tool or machine handwheel, drill six 
holes around the rim. A short length 
of rod, in the handiest hole, will then 
tighten the wheel with ample force. 

On the power hacksaw shown, a 
l4" rod 4" long is being used in %2” 
holes that are drilled 15" deep. The 
resulting leverage lets you tighten 
the hacksaw vise efficiently. 

HARRY WALTON, White Plains, N.Y. 


The first 
cosmetic 
for walls. 


Dutch Boy* Nalplex*is a 
superb cosmetic for walls...it's 
the latex flat wall finish that 
helps you create beautiful rooms. 

Odorless Nalplex has great 
hiding power that makes one coat 
look like two. There's beauty in 
every smooth stroke. Nalplex 
dries quickly to a beautiful finish 
that stays perfect. 

And it's the wall cosmetic 
that's on to stay, washing after 
washing. Yet, plain soap and water 
cleans up anything you weren't 
planning on painting. 

The beauty of Dutch Boy 
Nalplex is the beautiful things it 
does for your walls. And the way 
it makes painting pleasant. For the 
finishing touch, use Dutch Boy 
Latex Satin Gloss Enamel in 
matching colors. 

Dutch Boy Nalplex Latex Flat 
Wall Finish, the first cosmetic 
for walls. 
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How to Pick the Right Camper 
[Continued from page 132] 


irailer cannot offer comfort during tem- 
perature extremes. The canvas walls pro- 
vide little protection against forcible 
entry by prowlers or animals. And the 
tent trailer does have to be sei up and 
lowered—not usually practical for a quick 
lunch or coffee breaks while traveling, 
although the model shown in our cut- 
away sketch features a pull-out kitchen. 

House trailers. 'This outdated term is 
useful to distinguish these vehicles from 
other types, but today they're usually 
called mobile homes or travel trailers. 
Unlike tent trailers, they're almost al- 
ways of nonfolding, fixed-wall construc- 
tion, although some do telescope. They 
can offer nearly any amount of living 
space you want and adequate protection 
for all-weather travel. Some have alu- 
minum inner and outer walls and roof; 
others have aluminum outer skins and 
plywood interiors. Fiberglass and plastic 
parts are common. 

The average house trailer would shape 
up this way: Length: 12 feet to slightly 
over 35 feet. Head room: up to six feet, 
four inches on some. Weight: 1,000 to 
over 6,000 pounds. Price: $1,000-plus to 
over $10,000. Hitch weight: 200 to over 
700 pounds (400-500 pounds average). 

For better riding, more stability, and 
superior braking, tandem axles (two 
wheels per side) are customary on me- 
dium to large trailers. 

House trailers can be equipped with 
pressure water systems, water heater, 
shower, tub, toilet, refrigerator, air con- 
ditioning, oven range, lights, and heaters. 

Summed up, their special features are: 
A size and floor plan for any family. 
Creature-comfort options for extended 
trips without “‘cabin fever.” Can be left 
at camp while car is used. High resale 
value. A guest room at home. 

Their problems: Parking and backing. 
Home storage, on some lots and in some 
communities. Braking and electrical con- 
nections required from car. 

The towing vehicle must suit the trail- 
er. High-horsepower V-8 engines, power 
brakes with front disks if available, pow- 
er steering, beefed-up springs and/or load 
levelers are all desirable. An automatic 
transmission is a big help. While luxury 
sizes are not required, don’t try towing 
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much of a travel trailer with a tiny im- 
port. The tail may well wag the dog! 

Also, the tow car must have a good 
hitch, preferably installed by a shop that 
specializes in such work. A solid-frame- 
type equalizing hitch tends to keep the 
car and trailer level and resists weaving 
action. Remember, a trailer is no better 
than the car-and-hitch combination. 

Trailer brakes—hydraulic or electric— 
are generally applied automatically when 
the car brakes are used. Some setups, 
however, let you apply the trailer brakes 
independently. 

Truck campers. Sales of this type of 
unit (often called a piggyback because 
it hitches a ride on the bed of a pickup 
truck) are soaring. The basic types: can- 
opy, slide-in, and chassis mount. Slide- 
in types break down into several sub- 
categories (two are sketched in profile), 
depending on whether they extend over 
the cab and to rear of the bed. 

Most compact of the truck campers, 
but suitable only for sleeping, is the 
canopy. Fastened to the cargo box, the 
canopy usually has a couple of windows 
and folding beds. Definitely in the 
“roughing-it” class, canopies serve nicely 
for overnight hunting and fishing trips, 
and are so light you can regard them as 
no more than a normal load. 

The slide-in is next in size. This type’s 
additional weight is such that you may 
not want to leave it in place for side 
trips; but it is removable, so the truck 
can serve as a dual-purpose vehicle. The 
lighter eight-foot units may be carried by 
a properly equipped l5-ton pickup. 
Heavier models require a 34-ton. 

Eight-footers are also made in the cab- 
over style, extending over the truck cab 
to sleep two persons (four with a six- 
passenger cab). 

Becoming more and more popular is 
the 1015-11-foot cab-over unit with a 
body that extends beyond the rear of the 
truck for several feet. The extra length 
permits a toilet, shower, large closet, and 
storage nook. This size camper calls for 
a 34-ton pickup—or even a one-ton. 

Another approach is the telescoping 
slide-in, which allows lowering the camp- 
er top for travel. These units will store 
in the average home garage while still 

Continued 
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Meet the new, high-power, low-weight Chrysler 
200 inboard-outdrive. The compact 273-cubic-inch 
V-8, 200 horses strong, features premium compo- 
nents, including: positive valve rotators, 46-amp. 
alternator, Stellite-faced exhaust valves, and fresh- 
water cooling (available). The clean, functional 
Commando outdrive design includes cone clutch, 


T 


|More choice in power than ever before! 


underwater exhaust, and power-tilt. Chrysler offers 
custom power for every hull with a horsepower 
range from an 80-hp. model to a mighty 300-hp. 
Specify Chrysler power on your next boat. For 
complete information, write today to: Sales Depart- 
ment, Chrysler Marine Division, P. O. Box 1, 
Marysville, Michigan 48040. 


Left to right: Chrysler 175 (V-8), Chrysler 150 (OHV 6), and 
Chrysler-Volvo 120 (OHV 4). All feature rugged silent shift 
Commando-Drive. Chrysler-Volvo 120 available in matched 


counterrotating pairs. 


MARINE DIVISION 


Commando-Drive unit features standard 
electric lift, lockable tilt position. Can be 
operated at low rpm in semi- or full-raised 
position for operation in shallow water. 


; CHRYSLER 


CORPORATION 


How to Pick the Right Camper 


on the truck, and offer reduced wind re- 
sistance and a lower center of gravity. 

Expandable slide-in campers are also 
available. One features a fold-out bed on 
the rear; another a fold-up roof for more 
sleeping space; a third has a fold-out 
rear room. 

The chassis-mount camper bolts to the 
truck frame and becomes a permanent 
part of the vehicle. Short chassis mounts 
are made, but most run 12-14 feet long. 

Camper construction. Most campers 
have wood frames with inner and outer 
plywood walls. Exterior walls are com- 
monly sheathed in aluminum. Fiberglass 
or foam insulation goes between inner 
and outer panels. Another method rivets 
inner and outer walls of aluminum to 
structural members for better stream- 
lining. In still another technique, poly- 
urethane foam is injected between 
vacuum-formed Cycolac (plastic) skins. 

Truck campers usually run seven to 
715 feet in overall width, with head room 
of six feet or more. On most full-size 
models, total self-containment is avail- 
able—no outside water, electricity, or 
waste disposal is needed. Weights vary 
from next to nothing for the canopy to 
over 2,500 pounds for the big ones. 
Prices range from a few hundred dollars 
to over $4,000. 

Truck campers have become popular 
because they offer certain advantages 
over trailers or vans: Normal highway 
driving speeds. Parking-lot and curbside 
parking. Agility on narrow, crooked 
roads. Easy turnaround. Additional use 
of truck for hauling. Separate sale of 
truck and camper. 

Other pluses: Like house trailers, truck 
campers are fairly secure against forced 
entry. Stored at home, they make a fine 
guest house. You may legally ride in 
the camper since it's considered part of 
the truck. A single charge is usually 
made on toll roads. 

Getting it on and off the truck is no 
problem. Campers come with lifting 
equipment—often two screw jacks on one 
side and a third on the other. By alter- 
nately raising the jacks, you elevate the 
camper until you can back your truck 
under. You remove the unit by revers- 
ing the process; once the truck is out 
from under, you retract the jacks until 
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the camper rests on the ground (or on a 
couple of planks). 

Other systems (such as the two shown 
in photographs) are usually available as 
extra options. Ask your dealer which 
types he'll install, and pick the system 


that's handiest for you. 


What are the disadvantages of truck 
campers—aside from the  on-and-off 
chore? Well, you have to buy a truck—a 
considerable additional expense, unless 
you'll have frequent nonvacation use for 
it. Once you decide on a camper, how- 
ever, buy your truck with care, making 
sure it has adequate horsepower, load 
capacity, transmission, rear-axle ratio, 
and brakes. 

One-piece camping vehicles vary in 
size from compact van types to full-size 
35-foot-plus units. Such vehicles can be 
classified by size and cost: 

Van campers. These small, economy- 
size rigs start with a commercial van 
(delivery-type panel truck). The addi- 
tion of head room, windows, revised en- 
try door, sink, beds, and storage turns 
this into a comfortable camper. Often, 
beds and fittings may be changed into 
seats or completely removed so the van 
can serve other purposes. Expandable 
roofs in some models lower for travel. 

Chassis motor homes. This deluxe ver- 
sion of the one-piecer begins with a truck 
chassis of the desired length and GVW 
(Gross Vehicle Weight) rating, then is 
built from the frame up to form an inte- 
gral unit, much like a bus. Materials 
and building techniques vary. Steel 
frames, wood frames, or aluminum frames 
may be covered with fiberglass, wood 
and aluminum, all aluminum, or steel. 

Lengths of the one-piece vehicles run 
from normal van size to over 35 feet. 
Chassis motor homes start at around 
$7,000 to $8,000 and can exceed $20,000. 
Most van types are less expensive. 

With the larger units, storage at home 
can be a problem, although—as with 
house trailers—rental space is often avail- 
able. Motor homes drive easily, but 
parking space in cities can be a head- 
ache. Also, they will not negotiate nar- 
row, twisting roads as easily as some 
other recreational vehicles; and, as with 
the pickup camper, care must be used 
when passing under low obstructions. 
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Falstaff — brewed clear to drink fresh. 
The one that wets down a thirst 
with cold, foaming flavor. 


|t's easy and economical to get ` "T OM 

the vacation habit with Holiday Rambler. Qual- 
ity-built, fully self-contained Holiday Ramblers 
offer all the comforts and conveniences of 
home. And this year there's one for every 
family. Ample sleeping and storage space for 
up to eight. Budget models or the most luxu- 
rious on the road. Holiday Rambler is a hobby 
you'll enjoy for a lifetime. 
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Send for free 
"Travel aller Selection 
and Evaluation 
Guide" and 1968 Holiday E WR 
Rambler catalogs. EI iss 


a HOLIDAY RAMBLER CORP. li 
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Spray it on! 
Wipe it off! 
e Cleans * Restores © Re- 


conditions e Makes leather, | 4 Mi ik 
plastic gleam like new! Lo 


At service 
stations or 
write for 
dealer's 
name. 
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MALCO PRODUCTS INC. 
Dept. Akron, Ohio 44309 


Intermediate Wagons Do Full-Size Jobs 
[Continued ‘from page 85] 

Rebel has no poor features that stand 
out. We were disappointed in the per- 
formance but pleased with the fuel econ- 
omy—both resulting from American Mo- 
tors’ choice of axle ratio in this wagon. 
Minor drawbacks: 

Inside door locks may be too compli- 
cated. Kids are baffled by the intricate 
locking procedure. 

Vent-window locks are a hazard to your 
knuckles. 

Right-side vent control is in the kick 
panel at the passenger’s feet and cannot 
be reached by the driver. 

Torino was difficult to fault. We finally 


settled on one irritating feature of the. 


front seat. The backrest is so upright 
that you're almost leaning forward over 


| the wheel. Ford seems to be cheating the 


driver to give back-seat riders a little 
more knee room. 

Another criticism: Front vent windows 
swing by hand when a crank would be 
more in keeping with the rich interior. 

Chevelle's biggest fault is one of omis- 
sion. You're stuck with a platform tail- 
gate no matter what your needs. It's 
particularly bad when you're loading 
small packages and must lean far over, 
soiling your clothes. Other complaints: 

Powerglide transmission lacks versatil- 
ity of performance and it proved noisy 
in neutral. 

Road noise is high (in contrast with 
the quiet-riding Chevelle sedan). 

Noise creeps in from rear compartment. 
Creaks and groans occur in this sep- 
arate-frame vehicle, while the unit-body 


wagons earned praise for quietness. 


Small controls are poorly labeled and 
not lighted at night. 

Ignition switch and radio knobs are in- 
operable when you wear gloves. 


| CONCLUSIONS 


DuNNE: I found the Belvedere the 
easiest to live with, despite its high-speed 
handling problems, and the most con- 
venient to drive in everyday use. And I 
think its tailgate design is years ahead 
of anything else. 

NOoRBYE: My choice is the Torino. I 
liked its power surplus and handling re- 
sponse even more than its quiet ride and 


. deluxe interior. 
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€ Free bends, which are mele. he E 


slightly overbending wetted hardboard 
with the idea that any structurally sound 
bend will provide support in itself. Thus, 
you might wet-bend a piece of hard- 
board into a large tube to serve as a 
pedestal for a table. 

Industrially, brownstuff takes bends 
with a radius as small as 34 inch, using 
steam and special bending jigs. You can't 
come close to this with typical workshop 
equipment, but you can get some interest- 


ing results. Soaked in hot water, hard-- 


board will bend to a seven-inch radius or 
smaller with no tendency to crack. To 
put it another way, you can soak a piece 
of the material four feet long in hot water 
in the bathtub for half an hour or so, 
then bend a complete circle, lapping the 
two ends. 

How much tighter than this you can 
go depends on the way you work, the 
way you apply the pressure, the speed at 
which you attempt the bends, and the 
facilities you may have for applying more 
hot water during the bending process. 
For the smallest radius, let the first bend 
dry, then resoak the hardboard and pull 


it still - more tightly in with clamps or 


strong cord. 

Filigree board. Few materials provide 
as much opportunity for decoration and 
individuality as hardboard punched full 
of holes in any of several interesting pat- 
terns. Use it for folding screens, for 
semiprivacy doors, for enclosures that 
must allow air to pass. Use it as a dec- 
oration over a solid material—or over 
glass—when you want its pattern. Paint 
it a color that contrasts with the material 
behind it. 

Perforated hardboard. It was a big day 
for hardboard when neatly spaced holes 
were punched through it. With the prop- 
er fixtures, you can store all kinds of ob- 
jects on it. It also ventilates storage cabi- 
nets and hi-fi rigs. 

The most common hole diameter is ?46 
inch; the most common spacing, one inch 
between centers. You can also get perfor- 
ated board with the holes spaced 14-inch, 
and some with %:2-inch holes spaced at 
one-inch intervals. You can also get 1⁄4- 
by-l4-inch square openings, also at one- 
inch intervals. Perforated board comes in 
l/4-, 346-, and V4-inch thickness. Gs] 


Youll be the 


most hated man 
on the water 


Go ahead, make enemies. Be the proud owner of a new 
17’ Volero by Larson. Your boat club pals will avoid 
running with you for fear of being passed or feeling 
dowdy by comparison with Volero's handsome 
once-in-a-decade classic lines. 


And as you bask on sunbather seats with the cool sound 

of your installed-at-the-factory stereo tape player drifting over 
the sand, be prepared to repel some beautiful boarders. 
(There are 19’ and 21’ Volero daycruisers available too.) 


Complete as you see her here with deep vee hull, standard 
convertible top set and the bonus feature—adjustable 
driver's seat—17' Outboard—$1595 (w/o engine), 

(17' Volero Comboard w/120 H.P.—$3895). 


World's largest builder of 
fibreglass runabouts 


See why Larson is the hot brand today. Write for 1968 Buying | 
Guide to Little Falls, Minn., Petersburg, Va., or Nashville, Ga. 


The Truth About the Amazing F-111 
[Continued from page 65] ` 


weather. But with the 111, we'll be able 
to go in low—under radar defenses—at 
night or in weather so bad the pilot can't 
see the wingtips." 

Two advanced new systems make such 
performance possible: one, an inertial 
navigation system similar in principle to 
the kind that guides ICBMs to their 
targets continents away; and two, TFR— 
terrain-following radar. 

“That navigation system is fantastic," 
says van Etten. “I picked up a new F-111 
from the General Dynamics factory in 
Fort Worth recently. The geographical 
coordinates—the latitude and longitude— 
are posted on the hangar wall. You set 
these coordinates into the aircraft's navi- 
gation system with two knobs. 

*At the end of the runway, there's 
another sign with the coordinates at that 
position. You check the dials in the cock- 
pit to make sure the navigation system 
has taken into account the mile or so you 
have moved since you set your position 
in the hangar. If it has, you know every- 
thing is okay. So you set in the latitude 
and longitude of your target. 

“We decided to make a practice run 
over Wichita Falls. Right away, a couple 
of dials told us the exact heading and 
distance to the target, and how long it 
would take to get there. In the air, with 
the navigation system automatically pilot- 
ing the ship, those dials kept clicking off 
how many feet and seconds remained. 
We were dead center over the target when 
the footage and time counters hit zero." 

At the heart of the F-111’s navigation- 
al system is a series of supersensitive 
gyroscopes and accelerometers—small in- 
struments that precisely measure accel- 
eration and deceleration and feed their 
signals to a navigation computer. By 
keeping track of which way the plane is 
heading and how it accelerates and decel- 
erates, the computer constantly computes 
its speed and current position. To vir- 
tually eliminate the possibility of failure, 
the complex General Electric gear has 
three identical branches, each of which 
keeps tabs on the plane's position. If one 
pops a transistor and disagrees with the 
other two, they automatically ignore it. 

Like seeing TV. While the pilot may 
trust the automatic navigation system, he 
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can check it if he wants to. “The radar 
in this plane is like a TV set," continues 
van Etten. “As we flew along, we could 
see all the highways—Route 66 to Albu- 
querque stood out clearly—and cars on 
the road. We could see hangars at an Air 
Force base 75 miles away. Later in that 
flight, as we came across Lake Mead, we 
could see the high-tension towers leading 
away from Boulder Dam, and the wires 
themselves. You wouldn't believe it." 

Today, no matter how advanced their 
navigation and radar systems, high-flying 
bombers are almost useless. Enemy radar 
and missiles can spot them early, knock 
them out of the sky before they do any 
damage. (That’s why the Mach 3 B-70 
was scuttled.) | 

Today's warfare calls for coming in 
low and fast—too low for the enemy's 
radar to see—striking, and getting out be- 
fore missile emplacements can react. 

The F-111, with its Texas Instruments- 
built TFR, can hug the deck automati- 
cally in any kind of weather. Two small 
radar antennas in the nose constantly 
sweep ahead, spotting the height and 
distance of obstacles. A computer figures - 
out what flight path the plane should 
take to barely clear obstructions, then 
instructs the auto pilot to fly that course. 

Any system that holds a supersonic 
plane within a few feet of the ground at 
supersonic speeds must be ultrareliable. . 
If anything went wrong, the pilot could 
find himself spread thinly over eight acres 
of landscape in a fraction of a second. 
To eliminate such a possibility, an inde- 
pendent radio altimeter continuously 
checks the distance to the ground. If the 
clearance drops below a preselected min- 
imum, the altimeter throws the plane 
into a steep, 2g climb. Yet another back- 
up—the terrain-following radar itself has 
a built-in testing circuit that checks 
through the entire system every seven- 
tenths of a second. 

Coming in low. Just how close to the 
ground TFR can keep the 111 is classi- 
fied. For the record, the Air Force says 
"under 1,000 feet." But there's no doubt 
it’s far under that. One authoritative 
magazine, Air Force and Space Digest, 
printed an article recently that tells the 
story of an Air Force general on a dem- 
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The Truth About the Amazing F-111 


onstration ride. According to the article, . 


he was instructed to set the TFR dial at 
50 feet to see what the plane could do. 

For pilots, the TFR takes some getting 
used to. A cartoon captioned “TFR” in 
an operations office at Nellis shows a 
pilot in the cockpit of an F-111, his hands 
clutching wildly for the stick, his eyes 
in space a foot in front of his face. 

“It’s pretty terrifying going up a val- 
ley in pitch darkness,” says Lt. Col. Gabe 
Bartholomew, commander of the 4527th 
Combat Crew Training Squadron. It’s 
his job to run all Air Force F-111 pilot 
training. “It takes a lot of confidence to 
use it. But we're getting it—it does work." 


| 


| 


——— 


“It scares hell out of you the first time | 


you try it,” said another pilot. “Here's | s 


that mountain heading your way, and 


=~ for the first couple of times, most pilots 


d 


$ 


grab that stick and yank back. But pretty 
soon you get enough confidence to try it, 
and you find it goes right up and over by 
itself.” 

“But its hard to keep your hands off 
the stick with the rocks flying by on 
either side and more coming up in front,” 
adds van Etten. 

No parachutes. One odd thing I roticed 
on the flight line—no parachutes. Pilots 
don’t need them. In an emergency, the 
entire cockpit—the crew module—blasts 
off under its own rocket power, opens its 
own chute, and drifts gently to earth. 
The system operates even with the plane 
on the ground—the rocket is powerful 
enough to blast the module to parachute 
altitude. 


Once it’s blasted loose, the module | 


serves as a shelter on land, a boat at sea. 
The control stick even doubles as a bilge 
pump—in case water sloshes in through 
open hatches. So far, the module has 
been ejected twice under emergency con- 
ditions. One pilot was so casual he took 
notes on his knee pad all the way down. 
He landed without a scratch, but cut his 
fingers on a barbed-wire fence while walk- 
ing away. 

The F-111, say Nellis maintenance 


crews, is the most trouble-free plane ever 


introduced. “Since we've had these planes 
out here," says Gen. Gabriel Disosway, 
Commander of the Tactical Air Com- 
mand, we've been flying them about 60 
hours a month." Most planes—even those 
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you can use as a base, wain- 
scoting, window or door casing 
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HERE'S HOW IT WORKS 


First, throw away your tools, paint, brushes, stains, 
putty and mitre box. With GOSSEN'S tough, solid 
vinyl 4-IN-1 you just select one of 7 matching 
natural wood grain color tones or one of 11 solid 
colors — you buy nothing else. 

Now nail on nailing strip. 
Then simply snap the casing 
on the plastic tube on the 
nailing strip as the gal is 
doing. 

Pre-coped corners mean 
no fitting or re-fitting — 
looks better than a carpenter 
made mitre! (Fig. 1) 

Excellent for remodeling. 
No need to saw and fit; just 
nail on the 4-IN-1 nailing 
strip. (Fig. 2) 

Next snap on the pre- 
finished 4-IN-1 and the job 
is done. (Fig. 3) The exclu- 
sive pivot action assures a 
flush, tailored fit over the 
14" offset caused by paneling. 


GOT IT? Then get with Gossen's 
4-IN-1. Available at your nearest 
building supply dealer or write 

Dept. S for free literature. 


2040 W. Bender Rd., Milwaukee, Wis. 53209 
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HEAVY DUTY 
WELDER 


"BEST FOR THE MONET" 
Lifetime 
Guarantee 


Money Back 
Trial 


WELD, BRAZE, SOLDER, CUT ALL METALS 


ANYONE CAN USE. No experience needed. Make or repair 1,001 
items. praes on 110 V. line for pennies. No tanks M refills to 
buy—produces to 11,000* heat, Weld for pleasure and p 

YOU CAN'T “GET A BETTER LOW COST WELDER. BNO, 000 in use, 
LIFETIME GUARANTEE. If inoperative, simply return. We repair 
or replace and ship free, COMPLETE, READY-TO-USE. You get: 
heavy duty welder in rugged metal cabinet, ground clamp, cables, com- 
bination torch and rod holder. welding manual and helmet, plus Free 
$2.00 value welding and brazing rods, 14" carbons, solder and flux. 


[FREE EXTRA BONUS GIFT 


with your order. Choice of: 

I. 10-piece wrench, plier & screw driver kit in case, or, 

2. Wire forming tool. Forms wire to weld valuable items, or 

3. Big pack of welding & brazing rods, carbons, flux & solder. 
ORDER TODAY ON 10-DAY MONEY BACK TRIAL 


Send only $2.00 and pay $16.95 plus C.O.D. delivery charges 
or send $18.95 and we pay delivery in U.S.A. Specify Gift. 


FOUR-WAY WELDER LZ 


1810 S. Federal Street Dept. R3-E, Chicago, Illinois 60616 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $2.00 for book 
about Aluminum Molds | 
with prices and production trade secrets 
direct from world's largest mold manvfacturer. 
Over 350 designs to select from. 


- Send $2.00 BTTIERRETIETTETESTTTN 
Today To > P, 0. BOX 99 - HICKORY 7, N. C. 28601 _ 


IT'S LIKE GETTING 
A MECHANIC IN A CAN 


New Pyroil Carburetor Cleaner is simple 
and easy fo use. Add to the gas to clean 
the complete fuel system and carburetor. 
Makes engines run like new again. At 
Service Stations & Automotive Stores. If 
they don't have it accept no substitutes— 
order direct. Pint can $1.50. 

Inc., La piii vip 54601 


Ae ON 
PYROIL 


POWER 
PYRO! L COMPANY, 


EVERLITE. World's THRIFTIEST Light Plants 


The Champion— 1200 watts 
115 volts AC for only $149.50 


Unbelievable but true—Brand new 
production methods now make pos- 
sible world's finest design in a ser- 
vice free alternator light plant at 
this unprecedented price. Plant puts 
out a steady 1200 watts of 118 volt 
AC power to run power tools, oll 
burners, pumps, TV, or anything that 
requires up to 1200 watts, Powered 
by a rugged 3 HP, 4 cycle, easy 
start gas engine with 1 year fac- 
tory warranty. Complete with carry 
handle and shock mounts. Why fool 
with short life 2 cycle plants when 
you can buy this Pr dace Ls d AUR 
machine at our 


Item # 1265 wt. 65lbs. "$149. 50 
MASTER MECHANIC MFG. CO., Dept. lr: 2^: Mir jurlington, Wis. 
Southern Customers Write to Dept. B-58, Box 65, Sarasota, Florida 
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CHAMPION $149.50 FACTORY 


| Shoves another in place. 


The Truth About the Amazing F-111 
in use for years—fly closer to 30 hours a 
month. The rest of the time is taken up 
with maintenance. New planes frequent- 
ly operate no more than 10 hours a 
month for a year or so until the bugs are 4 
worked out. 

One of the secrets of the F-111’s record 
is its ease of maintenance. “It’s like a 


» Model A Ford,” says fighter-pilot Maj. 


Robert Sonnett. “You just lift the hood 4 
and go to work. Almost everything can 
be reached by men standing on the 
ground." 

“They were thinking of the ground 
crew when they built this one," said one 
veteran master sergeant as his crew went 
to work on a just-landed ship. 

Ground crews need little test equip- 
ment to check out the complex electronics 
systems. A technician moves down a row ~= 
of boxes flipping switches. On each unit 
he gets a reading from a built-in meter— 
go or no-go. If it's no-go, he loosens four 
screws, jerks the entire box out, and , 
“This is one of 
the important timesavers," says van Et- 
ten. *An airplane is no good on the 
ground. With this system, the airplane 
keeps flying while things that go wrong 
are being fixed back in the shop." 

McNamara vs. the services. Despite the 
spectacular performance of the F-111 in 
its Air Force version, the plane is still 
awash in the sea of controversy that has 
surrounded it since its inception. When 
Secretary of Defense McNamara took of- ¢ 
fice in 1961, he was appalled by the waste 
and duplication he found. He put into 
effect vigorous programs of standardiza- 
tion, and made the services agree on 
standard items from butcher's smocks to 
pipe wrenches. The program no doubt 
saved millions of dollars. " 

Most controversial and far-reaching ap- 
plication of the principle was the F-111. 
McNamara decided that the Navy and 
the Air Force could both use the same 
airplane—despite screams of protest from : 
both that their needs were too different. 

Virtually everyone now agrees that — 
General Dynamics, which got the con- 
tract to build the plane, did an excellent 
job; that no better airplane attempting to 
meet so many diverse standards could be 
built. And the Air Force ended up get- 
ting a plane that does its primary job— 

Continued 


Does a tape rule 
have to snap 
at vour fingers? 


NOPE! 


Not when it's a Lufkin LOKmatic? power tape. You 
see, nipped fingers usually result from whiplash that 
occurs when a blade zips back into the case too fast. 
And a lot of end hook damage happens this way, too. [esc 
With LOKmatic power tapes, you regulate the speed ES 
of the blade—and eliminate whiplash—simply by ADJUSTABLE aed 
pressing the Lufkin nameplate in the middle of the END HOOK 

case. And just look at these other advantages: Positive 
lock that secures blade for measurement transfer or 


CONTROLLED POWER RETURN 


URS Set 


= | 
ue 


comparison. Jet-black markings on a snow-white back- quA S eee 
ground. Protective blade coating of seamless, POSITIVE LOCK 
transparent epoxy. Reference tables and graduations | 
^ for direct reading of inside measurements on the back DATA BLADE 
of the blade. See this and other Lufkin tapes and rules 
r at your hardware or building supply dealers. FPOXY BLADE COATING 


SAGINAW, MICHIGAN 48601 (517) 753-8431 


A DIVISION OF el COOPER INDUSTRIES, INC. 
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The Truth About the Amazing F-111 


making accurate, high-speed bombing 
runs under radar defenses—beautifully. 

But the Navy has never been happy 
with its version. To perform Air Force 
missions, the F-111 had to be built a lot 
heavier than the Navy wanted it—almost 
too heavy to operate from carrier decks. 
So it has less loiter time—time it can re- 
main aloft protecting the fleet from at- 
tack—than the admirals wanted. And it's 
too big to store and handle easily. 

The Navy is so dissatisfied that it may 
cut back sharply on the number of F-111s 
it will buy, then build its own plane. 

The price. Another problem: Costs 
have grown tremendously. In 1963, Mc- 
Namara told Congress that the F-111 
would cost about $3 million a copy. The 
price isn’t set for sure yet, but it could 
run more than twice that. Originally, the 
whole commonality concept—getting both 
Navy and Air Force to use one plane— 
was supposed to save a billion dollars. 

But most experts now agree that solv- 
ing the problems brought on by com- 
monality has eaten up that billion and 

perhaps more. 


Master 
Hasplock 
Can't be misplaced 


Cant be stolen 
Cant be lost 


This handy new #475 Maximum 
Security Hasplock combines 
a laminated steel pin-tumbler 
padlock, heavy slide bolt, and 
wrought steel hasp—ALL IN ONE! 
Easy to install, on doors opening 
right or left. Ideal for garage doors, 


tool and equipment sheds, cabanas, 


cabins, boat houses, etc. 
Only $4.00 at hardware stores 
and locksmiths everywhere. 
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since angels." 


But while McNamara's insistence on 
commonality may have been a mistake 
in this instance, the Air Force has never- 
theless wound up with a spectacular per- 
former. Frank Davis, president of the 
General Dynamics Fort Worth Division, 
which built the F-111, sums it up suc- 
cinctly: *If we compare the F-111 with 
the best fighter-bomber in service today, 
we find it provides twice the range, with 
twice the payload, is 20 percent faster, is 
50 percent shorter on takeoff and land- 
ings, and provides eight times better nav- 
igational accuracy with its inertial sys- 
tem." Deputy Assistant Defense Secre- 
tary Henry J. Kuss Jr. calls it *the most 
capable and the most versatile aircraft in 
military history." 

That claim is now being tested in Viet- 
nam, by F-111s in actual combat. », 
And while its opponents, with a slap at 
McNamara’s most public mistake dur- 
ing his days as president of Ford Motor 
Company, call it the flying Edsel, the 
pilots at Nellis take quite a different view. 
Said one: “It’s the best thing with wings 
IE 


Master 
Wolds Largest “Padlock Monupactiners 


MILWAUKEE, WISCONSIN S3245 


The Truth About Pot 
[Continued from page 79] 

The program's aim was to catalogue 
brain-wave changes in people smoking 
marijuana. The volunteer had electrodes 
attached to his scalp, and was told to 
leisurely puff a cigarette that had been 
injected with THC. Dr. Harris Isbell, 
director of the center, says, “The man 
was being given a brain-wave test when 
very suddenly and without warning he 
reached up, ripped the wires off his head, 
grabbed a pair of scissors and made 
threatening motions with them. 


Pot—through the ages 


Marijuana is one of the most ancient 
drugs known. Assyrians back in the 
seventh century B.C. called it the ''plant 
of joy”; pharaohs used it to ease the 
tribulations of pyramid-building; and the 
Chinese were turning on with it back in 
2/30 B.C. A few Americans were smok- 
ing it around the turn of the century, but 
nobody really gave it much notice until 
Mexican laborers began toting grass 
across the border during Prohibition. 

The plant itself, Cannabis sativa, has 
been grown in this country—legally— 
since 1611, when farmers sowed the 
first crop near Jamestown. They used 
the hemp for rope and clothing. 

Cotton pushed hemp out of business, 
but not before cannabis seed had spread 
across the land. 


“<I know what you're up to,’ he said. 
‘I know what you're trying to do and you 
won't get away with it.’ So we had quite 
a frightening time. We finally persuaded 
him to come to the hospital section. 'The 
next morning he was all right. He just 
said, “That was quite a ride I had.’ " 

“It is virtually incontrovertible,” says 
Dr. Louria, “that for the unstable per- 
son marijuana . . . can lead to neurosis, 
psychosis, irrational or undesirable be- 
haviour." 

Adds Dr. Nicholas B. Malleson, a Lon- 
don drug expert: “In ordinary parlance, 


-if a man is about to go nuts, a lot of | 


things will tip him over the edge, and I 
can believe that cannabis, like alcohol 
or many other things, will do the same.” 
The dose has a lot to do with it 
*I can make anybody fly with enough 
Continued 


MAN-SIZE 
; , TRACTOR 


~ Z ...PRICED 
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B. COMPACTS! 


| MOWS UP TO 60” SWATH 


No week-end toy — this garden tractor has 


real work power! 12 hp, plus extra size, 
weight, and traction gives you added pull- 
power. All-gear drive saves horsepower... 
puts more into larger attachments. You can 
mow 2 to 3 acres per hour; clear 16" snow 
in one pass; plow, roto-till, move dirt. So well 
built, you actually get over $100 more value. 
Send for catalog, prices, name of dealer. 


SSE US T 
| SAME | 
ADDRESS 


—— Nb 
CIT Y, STATE, ZIP ci 


CONOMY ! 


TRACTOR | 


Waukesha, Wisconsin 


SEND TO 


1005 A-5 Anoka Ave., 


AMERICA'S FINEST 
LOW COST 


4 ARC 
| WELDER 


Does work of $85.00 welder 
yet costs only l 35 
PAID 


147 Not one... but 3 

7, f welding g heats. 

| /* Fits ordinary 110V outlet 

Now anyone can weld, braze, solder and cut. Illustrated manual 
makes it easy as striking a match. 

3 WELDING HEATS . . . Not just one as with other low cost 
welders. Gives you correct heat for the job from "HIGH" for 
heavy gauge metal, to "REGULAR" for lighter jobs. Built in 
SAFETY feature to prevent overload of house wiring and burnout. 
LOWER OPERATING COST! 3-heat feature saves cost of welder 
in welding rods alone. 

PAYS FOR ITSELF QUICKLY by repairs on auto body, fenders 
and radiators, farm and garden equipment, furniture, boats, toys. 
You'll find dozens of uses, such as permanently engraving tools 
to prevent loss, thawing frozen water pipes, loosening bolts and 
nuts. Can even start you on a profitable career. Special holder 
converts it to heavy duty electric torch. It's fun, profitable, edu- 
cational. An ideal gift. 10 day MONEY BACK GUARANTEE! 5 year | 
guarantee against burnout. 

NOTHING ELSE TO BUY! Comes complete with full face shield, 
rod holders, ground clamp, carbons, welding and brazing rods, 
flux, solder, etc. FREE! Order from this ad and receive special 
aluminum welding equipment free. 

ORDER DIRECT FROM FACTORY and SAVE. Send $18.95 (cash, 
ck., M.0) now — today, for fast postpaid shipment or send only 
$2.00 and pay postman $16.95 plus C.0.D. 


WEL-DEX MFG. CO., Dept.w-11, Box 10776, Houston, Texas 77018 
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NEW DREMEL 
ELECTRIC 
ENGRAVER 


with 
solid carbide 
engraving point 


| Permanently — any material 


This new compact Dremel permanently en- 
graves names or identification numbers 
on steel, copper, brass, silver, aluminum, 
glass, wood, plastic. Handy for marking 
tools, personal and business valuables, 
jewelry, industrial tools and dies — any- 
thing requiring permanent identification. 
Weighs only 7 ozs. Exclusive calibrated 
stroke adjustment regulates depth of en- 
graving. Solid carbide engraving point. 
Diamond points also available. 

see your dealer or write for literature. 


Model 290 with molded storage case. . .$14.95 
DREME L MFG. CO. 


Dept. 98- E Racine, Wisconsin 


dM Crisp Bacon 
E» in9O Seconds 


with INTERNATIONAL'S 
MICROWAVE OVEN 
People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
"piping hot" TV dinner (frozen) in 312 minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 


minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 
paper plate. Great for 


those leftovers. Counter- Na e 


top designed. Works on 
115 vac house circuit. 


Write for folder. $545.00 cnvsrAL mec. co. Inc. 


10 NO. LEE & OKLA CITY. OKLA. 73102 


*Times are approximate. 
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The Truth About Pot 

THC," says Dr. Isbell. When a 150- 
pound man smokes a cigarette with a 
1,520-microgram charge of THC, he feels 
giddy, happy, relaxed. Give him four 
times the dose and he'l see distorted 
shapes and colors, and his time sense will 
be warped. Double it again and most 
subjects will undergo “psychotic epi- 
sodes," says Dr. Isbell. They'll experi- 
ence hallucinations and loss of reality. 

How do these doses compare to ordi- 
nary pot smokes? A cigarette of potent 
Mexican marijuana, estimates Dr. Isbell, 
probably contains about 6,000 micrograms 


| of THC. 


As to long-term effects, almost no 


| studies have been made in this area, 
| either. Closest to come to it was Dr. Is- 


bell, who had 10 men in a constant “high” 


| for a solid month. They smoked at least 


one marijuana cigarette every waking 
hour. “At the end of the month they 
were showing as much effect from the 
marijuana as they had at the beginning 
of the experiment," Dr. Isbell reported. 
No tolerance build-up. 

When the 30 days were up, Isbell cut 
off the marijuana, cold. Nobody showed 
any withdrawal symptoms, and no physi- 
cal changes could be detected. In fact, ac- 
cording to the American Medical Associa- 
tion, there is no evidence that marijuana 


|| causes “lasting physical and men- 


tal changes" except some constipation, 
diarrhea, and bronchitis among chronic 
users. 

Last September a Greek pharmacolo- 
gist, Constantinos J. Miras, reported in 
a University of California seminar that 
he “can recognize a chronic marijuana 
user from afar by the way he walks, 
talks, and acts." Users are characterized 
by slowed speech, loss of inhibitions, and 
lowered morality, said Miras, who is be- 
ing partially supported in his research by 
the National Institute of Mental Health. 
“They will even kill," he says. 

There is evidence that some chronic 


| marijuana users drop out of society and 


pull within themselves. But most ob- 
servers feel that they would have dropped 
out anyway; if they didn't use pot as a 
crutch they'd probably gulp alcohol or 
Miltown. 

Though medical men agree that mari- 
juana is not physically addictive (unlike 


The Truth About Pot 


cigarettes and alcohol), manv classify 
it as “psychologically addictive"—a term 
that Dr. Malleson considers “extremely 
imprecise, misleading, and unus^ful... 
In practice it means nothing more than 
the statement, ‘I want.’ " 


Doesn’t lead to stronger drugs 


Most experts also agree that marliuana 
does not in itself lead to more potent 
drugs. But because it is illegal, the cr'm- 
inal underground may be aiding in its 
distribution—the same underground that 
distributes heroin. So in that sense, some 
experts call marijuana “crimogenic,” a 
word that is applied, explains Dr. Fort, 


Be you a man who makes his living with hand tools 
or a home improvement "specialist," you know 
you've got something going for you the minute you 
pick up a P & C tool. Its balance, its feel, the 

way it fits the nut or bolt or cuts into the wood or i. 
metal... these facts plus knowing that it’s made from 
tough alloy steel and backed by a “no-fooling” 


guarantee all say quality. 


"to certain laws which through the na- 
ture of the law generate crime as a direct 
consequence of that law." 

People in the pot cult feel that sooner 
or later the laws will change—if not com- 
pletely to legalize marijuana, then to put 
it under the same kind of strict super- 
vision as alcohol or untested drugs. Ac- 
cording to the Wall Street Journal, a 
confidential memo written by Dr. James 
L. Goddard, Food and Drug Administra- 
tion Commissioner, and circulated among 
top officials, “advocates such radical 
changes as removal of legal penalties for 
possession of marijuana when it is in- 
tended for personal use only." fs) 
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There are over 1500 kinds, sizes and types of P & C sa 


. Tools to help you get the job done faster and easier. 


Look for this P & C tool display when 


you go to your favorite hardware or building 
supply dealer to buy tools. At a glance you can find 


what you want and need at the right price. 
You can buy no better. 


product of P&C Tool Company 
P.O. Box 22066 — Portland, Oregon 97222 
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PERFECTION IN A PIPE 


KIRSTEN'S exclusive radia- 
tor stem helps cool the 
smoke before it reaches your 
mouth...traps impurities... 
lets you easily remove ex- 
cess moisture. Imported 
aged Mediterranean briar 
bowl. Hand-finished vulcan- 
ite bit. Truly a quality pipe iB 
that reflects the pride of old- — | f | 
world pipe makers. Order | |S} 
your KIRSTEN today. | BS 


doen? 


$7 postpaid 


FREE! Write for 


your free copy of 
our full-color 
cotalog of 1 o m a vs. 
KIRSTEN Pipes - A ser 5. 
and accessories. in E 


KIRSTEN PIPE COMPANY, INCORPORATED 


Dept. PS-5, Box 5227, Seattle, Washington 98107 — 


CIRCLE OF INTEREST . .\. 


No one can resist the water jet ballet produced by Little 
Giant's all new "Swivel Jet’ Ring Fountain. This com- 
plete kit will allow you, your family and friends to enjoy 
all its performances quickly, easily and inexpensively. 
Everything you need is provided. Nothing like it for less 
than 8 times its price. 

A wide variety of patterns can be obtained instantly 
with a simple finger-tip adjustment of the “Swivel Jets.” 
Available in two sizes, 4 or 8 jets. No plumbing or drain 
needed, reuses same water. Costs less than a 40-watt 
bulb to operate. Write today to Little Giant, Dept. PS 
for colorful free brochure or contact your nearest hard- 
ware, garden supply dealer or department store. Water- 
fall kits and all sizes of individual pumps available. 


Complete Fountain Kits only $29.98. 
Slightly higher in Canada. 


DY Little Giant rume company 
-— 


3810 N. Tulsa Okla. City, Okla. 73112 


"^ World's Largest Manufacturer of Underwater Pumps" 
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Moon-Exploring Vehicles for Astronauts 
[Continued from page 98] 
cate with another, is to launch a moon- 
rated antenna-trailing  Fourth-of-July 
rocket. It could serve as a radio relay 
while it was high enough to be in line of 
sight of both stations. The weak lunar 
gravitational field makes this method 


quite attractive, as the altitudes and 
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flight times attainable even by small 
rockets are amazingly high. 

A mobile lunar laboratory. After early 
exploration of limited areas on the moon, 
with the help of unmanned rovers and 
manned LSSMs, astronauts will want to 
launch major cross-country traverses over 
the face of the moon. Such traverses 
cannot well be made in open vehicles 
like the LSSM. They are going to re- 
quire a large, sophisticated vehicle that 
we call a MOLAB, for Mobilé Lunar 
Laboratory. 

A MOLAB will have a pressurized cab- 
in, which permits shirt-sleeve operations. 
It will contain facilities for sleeping, eat- 
ing, and working. 

The chassis for a MOLAB has been 
extensively studied at the Marshall Space 
Flight Center with the help of a trial ver- 
sion that we call the Mobility Test Ve- 
hicle. It is pictured in the photos at the 
beginning of this article. 

Several companies have submitted de- 
tailed proposals for MOLABs of several 
hundred miles’ range, but so far no hard- 
ware development along those lines has 
been approved and funded by NASA. 

Flying vehicles. Lunar flying vehicles 
offer another approach to providing mo- 
bility for astronauts on the moon. It 
seems that they will not compete with 
wheeled vehicles—but, rather, will be a 
welcome complement to them. For, while 
a wheeled vehicle is best suited for trans- 
portation across relatively level ground, 
a flying one serves ideally to descend 
into a steep-walled crater or to fly up 
to a lofty peak. 

Work on flying vehicles has been pro- 


| moted particularly by Bell Aerospace 
Systems, maker of the highly successful ~ | 


Bell helicopters. All lunar flying vehicles 
utilize straight rocket propulsion for lift 
and forward movement. While a rocket 
providing enough lift for hovering would 
have a prohibitive fuel consumption in the 
strong gravitational field of the earth, it 

Continued 


Sparkler! 


MAC'S IT NO. 1 The first car wax that 
produces a luster so bright it actually sparkles. 
Compare these advantages of MAC'S IT 
No. 1 with any product you've known before: 
e Greater wax content and cleaning efficiency. 
è A brighter, longer lasting shine. 
è Easier to use and easier on the finish. 
CLEANS & GLAZES MAC'S IT No. 1 is the choice of professionals. 
dont Wax it - Mach it} : Get it where you get professional service 

— — at your service station 
Remember... "Don’t WAX IT, MAC'S IT." 


MAC'S SUPER GLOSS CO., INC. 


Los Angeles 90042 * Cincinnati 45226 


SAVE MONEY on finest domes- 
tic and imported hardwoods . . . all 
dimensions. Over 1500 items for the 
home craftsman and wondworking 


OE YourOwn 


DEDOS CX VENEERS.TOOLS Qype rots 
Bora EOPEEHT. DORFET CRECEN, € Shop Equipment + Supplies NEW CATALO 
Save money. Pays for itself in a short time. 

Own a Printing Business | POWER TOOLS ari x t cover handing, one 
( Good Profit. Raised printing like engraving at Lowest postupe. Sr 


^ too. Have home shop. We supply everything. CRAFTS MAN Wood 


| ë - 
Direct from factory, only. Easily followed | MITT 4.I dli Service Co. Dept. B-58 
PRESSES £33 Meriden, Conn. 06450 € | WP 2729S, Mary, Chicago, ill. 60608 


HEAVY DUTY BALL-BEARING PUMP 
IRRIGATE * DRAIN * SPRAY * CIRCULATE * Famous 
all-metal, rust-proof XB pump with stainless shaft. Use 
^ x^ or larger. 1 HP for up to 5,200 GPH 60' high 
000 GPH from 25' well. 114" inlet, 1" outlet. 
"For belt or direct drives. Only .. ..$12.95 
a Famous Type P won't rust or clog. "Bronze bear- 
à ing. Hundreds of thousands in use. Up to 2,400 
GPH. 1" inlet. 34" outlet. Only... .95 
Postpaid cash with order. Money Back Guarantee, 


LABAWCO, Box 4, Belle Mead, N. J. 08502 


Money Bac H E AVY DU TY- A R C W ELDER — —Á—— PLIER 


Hand tools and Nos dms. power tools for modelers, | 
mocnina, ecision metalworkers, watchmakers, jewel- 
ths—craftsmen of all types, Many micro-tools | 
for' EFI t Zs os work. Qualit ou can't find elsewhere. 
an. tools backed by our MONEY-BACK NO-QUIBBLE- 
RANTEE. Catalog 25c, 


5822 River Road 
Zroakstane. Worthington, Masa. 01098 


AND SCREWDRIVER KIT 


buy a better welder anywhere at this low price. NO EXPERI- | si 3 7/16' 

ENCE NEEDED. With our easy-to-understand welding book, (wrench sizes 13/64 to 7/16") i 
anyone can braze, solder and weld any metal, even aluminum. 
NOTHING ELSE TO BUY. Comes complete with rod holder, 
helmet, ground clamp, twin carbon torch which generates over 


11,000 degrees heat to braze, solder, cut, melt and bend all ' 
metals. Also included FREE $2.00 supply of 1/16" and lí" J] 


New Advanced 1968 Model 110 Voit Arc Welder. You cannot 


welding rods, 1/4" carbons and flux. LIFE TIME GUARANTEE. 
Mever a repair charge for parts or labor. MONEY BACK GUAR- 
ANTEE. Try it for 10 days. If not completely satisfied, we will 


immediately refund your money without ^Y W- SEND ONLY 


S: send rur price 218.93 amd we pay postare, (Nememütr Bain | 
SEND ONLY $2.00 Order immediately for your free 10-piece tool kit t.) ORDER NOW AND RECEIVE 
Order Direct from factory: NATIONAL ELECTRIC, Dept. PS-5, DELRAY, FLORIDA ABOVE BONUS GIFT FREE 
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Two of the finest 
high power rifles available 
are made by 
H«R 


MODEL 300 f MODEL 301 Å 


... take one on a hunting trip 
for new shooting enjoyment. 


From Harrington & Richardson, 
a pair of Ultra Bolt Action Rifles featuring: 
* Mauser Supreme Action 
* Custom Deep Blued Steel 
* Adjustable Trigger 
* Fully Adjustable Rear Sight 
* Genuine American Walnut Stock 
* Monte Carlo or Mannlicher Style Stock 
* Hand Checkered * Rifle Recoil Pad 
* Available in seven popular calibers 
See these rifles at your sporting goods dealer. Send for new catalog. 


TE arrington 
Sz RMR, ichardson, Inc. 


DEPT. PS 568, 320 PARK AVENUE, WORCESTER, MASS. 01610 U.S.A. 
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lo. acne A Foldaway 
| z Adventure for a Lifetime 


* Easy to Carry... 
(bags fit any car) 
* Speedy Assembly 
(no tools, no strain) 
+ Most Economical 
(low cost, low upkeep) 
e Unsinkable 
(perfect family boat) 


e Many New Models ' 
(kayaks to sloops) 


FREE Catalog PS-8 
KLEPPER, 35 Union Sq. W e N.Y.C. 10003 


IWE -CATCH ALL- PURPOSE TRAPS 


ree: 


Write for 
FREE 

CATALOG 
Trap without injury squirrels, chipmunks, rabbits, mink, 
fox, stray animals, pests, etc. Sizes for every need. Also traps 


for fish, sparrows, pigeons, crabs, turtles, quail, etc. Save 
40' . on low factory prices. Free catalog and trapping secrets. 


SENSITRONIX, Dept. M-45, 2225 Lou Ellen, Houston, Texas 77018 


912" LONG with 
5" BLADE. Broad 
Blood Groove. Sharp 
SAW TEETH on back 
of blade. SURE-GRIP 
Handle of grooved 
laminated Leather. 
Heavy STEEL Plate 
Emergency HAMMER 
on top of handle. Sewn 
& Riveted Natural 
LEATHER SHEATH. 
COMPLETE with Leather 
Thong for lacing to 
waist or leg. 
SHARPENING STONE 
in pocket. 
Satisfaction guaranteed or 


money refunded. Postage pre-pd. 
Mail check or money order to: 


$ BATES o S ASSOCIATES 
* 200 5th Ave. N.Y., N.Y. 10010 


OUTDOOR PLEASURE: 


High adventure always beckons in 

a camper by Del Rey. It's got 
"GO-appeal:" exciting Navigator 
Lounge topside, foolproof 

tie-downs, safety glass all around, 
hazard and back-up lights and 

many other stand-out features your 
nearby Del Rey Dealer's just waiting 
to show you. See him today. Or 
write for full-color brochure. 


Wel Rey 


Campers with GO-appeal 


Folks on the go... 
GO YELLOWSTONE 
(family folks, especially) 


The complete line of 
Yellowstone travel 
trailers offers a wide 
selection of models in 
a variety of floor plans. 
Be sure to ask for our 
latest colorful bro- 
chure. 


Write today 
YELLO ws TONE, Inc. 


2484 W. Mishawaka Road, Elkhart, Indiana 46514 


3950 Cassopolis Street, Elkhart, Indiana 46514 


Made of 
two inter- 
locking 
strips of 
steel, it folds 
flat, takes up no 
more space in 
your knapsack 
than a comb. 
Notched to fit tightly over the top of the 
256 -oz. and 7-0z. Sterno® can. 


Just send 25¢—with your name and address—to 
address shown on coupon below.We'll send you 
this Sterno Portable Camp Stove. It’s the clever- 
est, most compact ever devised. 


Sterno is the solid, non-melt- 
ing cooking and heating fuel 
that ignites readily and burns 
steadily until consumed. Safe, 
odorless and non-explosive. ` 
Available in multi-packs of two 
7-oz. or three 258-oz. cans. 
Special Bonus! 

We'll also send you coupon 
good for 8¢ off on purchase of 
either 3 small-size cans or 2 
large-size cans. 


sterno 


canned heat’ cooking fuel 


— — HANDY ORDER BLANK pr 


Sterno, Inc., P.O. Box 620 PS.5 
Jersey City, N.J. 07303 

Enclosed please find 25€ in coin. Please 

send Sterno Portable Camp Stove as 

described and special 8€ coupon to: 


Name PLEASE PRINT 
dress 


State Zip Code 
Good only in U.S.A. Offer expires 6/30/69 
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Trade Winds | 
Cascade 
for families... 


Hard-top goes up, bed wings 
slide out simultaneously 
with easy cranking motion. 


Roomy. comfortable beds with polyfoam mattresses 
make for restful nights. 


Moon-Exploring Vehicles for Astronauts 


looks quite attractive on the moon with 
its feeble 1/6 g. 

A man himself becomes rocket-pro- 
pelled with Bell's famed strap-on *rocket 
belt" [PS, Dec., 1961]. To demonstrate 
their confidence in it, Bell had a rocket- 
powered man fly right over their factory 
and land at our feet. For people more 
sedately inclined, they had also rigged 
their controllable rocket propulsion to 
what they call a “flying chair," and gave 
us a stunning demonstration. 

For lunar use, flying vehicles will prob- 
ably take on an appearance like the ver- 
sion pictured on a preceding page. 'l'hey 
can be flown in two fundamentally dif- 
ferent modes, or in a mixture of the two: 

One is the “helicopter mode.” The 
downward component of the rocket's 
thrust cancels lunar gravity, and the hori- 
zontal component provides forward ac- 
celeration. The other is the ‘“‘ballistic 
mode.” To travel from one point to an- 
other on the moon, the flying vehicle 
builds up the necessary speed in an up- 
ward-slanting direction. Its ensuing free- 
flight trajectory carries it unpowered to 
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its destination. Prior to impact, a retar- 
dation maneuver reduces its speed. For 
long distances, the ballistic mode takes 
less propellant and seems superior. 
Whether ballistic flights will be acceptable 
from the safety standpoint, only the fu- 
ture can tell. 

No longer a faraway need. Current de- 
velopments are hastening the day when 
lunar vehicles will be required. All the 
hardware required to carry our Apollo 
astronauts to the moon has now been 
flight-tested. The flawless flight of the 


é 


i 


first Saturn V rocket last November — 


showed the soundness of its design. The 
equally perfect deep-space test of the first 
Lunar Module last January proved it, 
too, ready for action. 

Several manned flights will now gather 


experience with all these elements—and_ 


{ 


study, separately, critical phases of the 


more-demanding lunar mission. Thus, 
the first lunar-landing crew will benefit 
from the lessons learned in these earlier 
partial missions. Then, with succeeding 
lunar flights, will come the vehicle-borne 


exploration of the moon described here. 5) 


CASCADE is the camper for you — even 
if you did nothing but sleep and eat all 
day. Accommodates six comfortably on 
polyfoam mattresses and cushions — two 
more with an optional fourth bed arrange- 
ment. Comes (and goes) equipped with 
the most complete, efficient galley on two 
wheels. 70" long, its tip-up design includes 
a modern, three-burner range, cutting 
board, stainless steel sink, ice box and 
9,000 BTU heater. 


Take along the family china without fear 
— our torsion axle cushions the ride, pro- 
tects camper contents. Plenty of space 
for contents, too! This includes a new 
clothes organizer that collapses for travel. 


Trade Winds builds a camper for every 
sized family — eight models including both 
hard-top and soft-top types. See your 
Trade Winds Dealer now or send coupon 
for free literature. 


TRADE WINDS COMPANY. INC., 
1212 S. Depot St.. Manawa. Wis. 54949 
Subsidiary Outboard Marine Corporation 
Send me free 8-page brochure on the 
Trade Winds line of campers 


Name 


Address 


Complete galley and spacious dinette area City 


add to dining enjoyment. 


How to Drive me Turnpikes 


T T [. 
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big repair jobs, plus towing charges, de- 
lays—a ruined vacation. 

Engine sludge. It's the same thing with 
lubrication. After a few hours on the 
turnpike, the high-pressure, high-volume 
flow of hot oil through the engine will 
pick up gobs of sludge. 'These impurities 
will collect on pump screens, in filters, 
and may even plug oil lines. Once oil 
circulation stops, bearings and other 
moving parts are soon destroyed. Change 
oil and oil filters regularly [PS, Sept. 
'67]. If you suspect that your engine has 
sludge deposits, have it flushed out at a 
service station. If the accumulation is 
heavy, remove the oil pan and clean it. 

So far so good. But what about those 
unpredictable breakdowns? Some of the 
little things that go wrong without warn- 
ing are not so unpredictable as they seem. 
Many breakdowns can be averted by 
knowing about special troubles your par- 
ticular model is vulnerable to. Auto 
makers issue service bulletins about such 
matters, and a talk with the service man- 
ager at your local dealer should bring 
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you right up-to-date on these problems. 

For instance, the carburetors in six- 
cylinder Fords have a 14-inch vent hole 
in the top casting that allows unfiltered 
air to enter the float chamber. Occasion- 
ally a piece of some unlucky bug is blown 
into this hole. Even a fly wing can cover 
the main jet and lead to stalling. If your 
carburetor has external vents, cover the 
vent hole with a piece of fine fuel-filter 
screen held in place with epoxy. 

Fuel blockage. Most carburetor trouble 
is due to dirt or rust in the fuel system. 
Even new cars have this trouble, since 
lint and metal particles can get into gas 
tanks and fuel lines during manufacture 
and assembly. Debris that hasn’t caused 
trouble in routine day-to-day driving 
may be stirred up at high speeds. 

Check all fuel screens, filters, sediment 
bowls, and the carburetor float bowl be- 
fore your trip. Carburetors with visible 
soot and varnish deposits should be 
cleaned with Gum-Out or similar sol- 
vents. Check your heat-riser valve; it 
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GO AHEAD! Ask Your Dealer to 


How to Drive the Turnpikes 

. Should move freely on its shaft. If it gets 
| Stuck in cold-starting position, your gas 
mileage will be awful. 

PCV valves [PS, Feb.] are often im- 
properly serviced. Check yours yourself, 
and clean or replace it according to rec- 
ommendations. In engines such as Chev- 
rolets, which have no oil seal around the 
distributor shaft, a stuck PCV valve can 
cause oil to work to the top of the shaft 
| and short the points. 

Electrical troubles account for many 
“unpredictable” turnpike breakdowns. 
Check with the service manager at your 
dealer for modifications and fixes on your 
model. Check all wires for frayed con- 
ductors and worn insulation. Check all 
connections and junction boxes. High- 
tension cables and plug leads should be «a 
in top condition with tight-fitting termi- 
nals. Carry a spare set of points and a 
condenser, maybe even a coil. The heat 
of a summer trip on the turnpike can be 
enough to finish off a weak coil. Get 
your coil tested before you start out. 

A shakedown cruise. The last part of  . 
preparing for a long trip is a shakedown 
cruise of about 100 miles on a freeway or 
turnpike at top legal speed. 

During the shakedown cruise, watch 
for out-of-balance wheels, weak shock 
absorbers, leaky mufflers, engine knock 
and roughness, uneven braking, drive-line 
noise, and transmission irregularities. 
Check your gas mileage and oil consump- 
tion, and measure voltage-regulator and 
| battery condition. 

Finally, you're off on the turnpike, 
with thousands of miles to go. Here are 
a few don'ts to keep in mind: 

e Don't check radiator level with a hot 
| engine. Turnpike service-station atten- 
dants may try to do that. Taking the cap 
off a hot radiator will only result in loss 
of coolant. 

e Don’t add water to your radiator un- 
less you're sure the water is clean. Fill- 
ing-station buckets often do double duty 
as windshield-washing water cans. 

e Don' forget to check your oil level 
every time you stop for gas. High speeds 
usually consume more oil than everyday 
driving. In addition to lubricating your 
engine, oil helps cool it. It's very impor- 
tant to keep enough oil in the sump. But 
don't overfill—it’]l foul your plugs. Wf 


Demonstrate this BENJAMIN 


...lhen You'll Know Why Today's Oldest 
AIR RIFLE is Still the Most DEPENDABLE 


BB or PELLET GUN ever made! 

This Single Shot Model isn't new. It's been around since 
1908. In Performance and Popularity it has more than 
proved itself to be the Dominant Hi-Compression Air 
Rifle in the field. Does that surprise you? Probably if 
you owned one you'l find you agree it cannot be 
equalled, much less surpassed, in qualities which con- 
tribute to Better Shooting. A universal favorite for all 
uses — Indoors or Out. This gun combines such distinc- 
tive features as Genuine Bronze Barrels, Machined Brass 
and Steel Parts, Superior Workmanship with Modern 
Refinements and Styling to deliver Power, Accuracy, 
Dependability that rightfully put it in a class by itself. 
Choice of BB or 177 or 22. At Benjamin Dealers. 
Benjamin ( Wo, 310 CAL. BB—No. 312 CAL. 22 FREE! 


AmnioRec- Ver sinite 11 DE : | 
ommended \ PELLET—No. 317 CAL 177 PELLET. Catalog gornrerin j 


BENJAMIN AIR RIFLE COMPANY Repeaters—Cal. BB 
852 Marion St., St. Louis, Mo. 63104 


today! 
You Can DEPEND on BENJAMIN 


HANDBOOK OF 


Knots and Splices 
By CHARLES E. GIBSON ..- a 


Now tie knots for every purpose—useful, 
ornamental, fun- tO- make! Book gives 
complete ''1-2-3'' sketches and instruc- 
tions for every hitch, splice, bend, sling, 
lashing or whipping you'll ever need for 
boating, camping, climbing, fishing, 
hunting . . . for patio awnings. SWĪNgs, 
hanimneeks, rope fences, ‘welcome mats 
. . Ornamental lamps, vases, bell ropes, 
key chains, buggy whips, cat-o'-nine 
tails. rope handcuffs, play quoits, ete. 
They're all here . . . over 100 kinds of 
knots and ropework! From the simple 
square knot to such faney numbers as the 
Maurupe, Stopper, Shroud, Crown, Turk's 
Head, and Pineapple knots, Also covers = Eo Fue E 
plaiting, braiding, much more! "Highly — — ie uet 
recomniended.'"—Library Journal. Pro-  : 2 s 
fusely illustrated. ORDER NOW! 10- 
day Movies ack Guarantee. Send only 
$3.95 to EMERSON BOOKS, Inc., Nin 
631 -R, 251 West 19 St., New York, 10011. 


| Send only 25¢ for | Exciting new easy to follow 
information about plans. $ plans reveal step by step how 
WM CR d | to e pote your own roadster! 


BIRD automotive, Box 651, Dept. Main Valley, iem 68064 


BUY GOV'T SURPLUS SAVE TO 85% 


| FISH /WORM SHOCKER | BATTERY GEAR MOTOR|WALL TYPE TELEPHONE 
Cast Gov't Over $175.00 is 


Orig. Coat 
Over 127.50 


cent Govt | hei * ^, f $7. 95 A 


Over $11.08 


e (ITEM:670)-- Hove | $25. 95 "n ros 


worms without digging, clear ri 
private ponds of coarse fish. | e ( ITEM :57-À ) -- Power, f e (ITEM#715-W)-- Genvine 
Hond cranked uni! puts out 110- | boll bearing unit. Use with worm Automotic Electric diol tele- 
VAC. Creates powerful electrical geor winches, build hoists, phones, [deol for use of ex- 
field in ground or water. Ideol | electric cars, etc. Operctes on | tension phones, foruse on private 
for experiments, shocking fun of | & to 12 volts DC. 20 to 1 geor systems, etc, Work on any com- 
parties, etc. SAFE, 2; x 3 x [| rotio, fully reversible. 130; ‘20 mercial telephone system, Recone f 
^. Shpg. wt. 3 Ibs, RPM #6-12 YDC. Shaft 5/8" d, | ditioned, tested, guaranteed, Ex- 

= x 11/2". 5" diem x 15", Shpg. | cellent condition, work like new. 

i Send 25« wt, 30 lbs, Shipping weight Ý lbs, 


ALOG : (Cain ar Dampa) 


Fer Big 1000's Of Bargains; Surplus, Excess Inventery, 


Brand Name Equipment Hydraulics € Power Plante 
BARGAIN Winches © Gear Meters © Surveying Instruments © Pumps © Welders 

79 CATALOG Camprassara e Telephones o Binoculars e Electronica e Many Üfharg 

IATHKARTNN: OA MONEY BACK GUARANTEE" 
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What to look for in a Sleeping Bag. 


The Coleman name says you're getting the 
best value for your money, extra confidence in 
your investment. An investment that pays in 
many more seasons of sleeping comfort. 


We know what campers need and want in Sleeping 
Bags. Features aplenty. Like rugged durable duck 
outer covers, a fabric specially made for Coleman. 
Improved Dacron 88* fillings that keep you warm 
and snug. Scroll stitching to prevent lumping 

and boost insulation. Boxed corners for extra 
footroom. Heavy-duty Talon zippers with weather- 
| seal closures. Head-flap carrying cases with 
This label. ] webbed handles for easier toting. 


So rest easy. Look for the Coleman label first. 
Then have a ball picking the Sleeping Bag we 
made just for you. 11 great models in a wide 
variety of weights and sizes. From about $12 to 
$60. Each an excellent value. Because they're 
made with Coleman care by people who 

take your fun seriously. 


‘Greatest name in the great outdoors 


lanterns, stoves, heaters, coolers, jugs, tents, sleeping bags, camping trailer 


———— ————— 


SHORT CUTS AND TIPS 


FROM HERE AND THERE 


CASH FILING SAWS 


Here is a steady repeat CASH business you can start at 
home. No experience needed —no canvassing—every saw you 
sharpen will bring new customers. You can make up to $3 or 
$6 an hour— $20 to $30 a week in your spare time as a 
starter. "My spare time saw filing business has made me 
$952 these first ten months," uh R. T. Chapman. 

The new model 200 Foley Saw Filer automatically sharpens 
combination (rip and crosscut) circular saws, hand saws, 
band saws and crosscut circular saws. 

Free Book — "MONEY MAKING FACTS" shows you how to get into 
this CASH business, Time Payments if desired. Mail coupon now. 
No salesman will call. — 
Pease m- ee ee eee RO: 

FOLEY MFG. CO. 

549-8 Foley Bidg., Minneapolis, Minn. 55418 

Send me free book "MONEY MAKING FACTS" 

and Time Payment Plan. 


| HARD- ! | 


i: Name x du "X com 
ver a | RU ME s ce Du 

D — State Tool for making rotary stock 

Me m oum mm xm ee eee m m mom um m m um wai | Square stock can be fed through hollow 


spindle lathes with this tool. Turn, and 
bore it from hardwood and insert a ring 
of bearings. Then fit a rotating cone of 
hardwood or metal into the ring. Use to 
check end play on machine shafts, too. 
PETER LEGON, Malden, Mass. 


SAVE COSTLY 
^ PLUMBING 
"æ >, REPAIR 


POWER 

BLADES 
OUTCUTS 
THEM ALL 
WALL-TO-WALL 
1” TO 12" PIPE 


: HELPFUL FREE BOOK 


How To Clean All Drains 


sa | 
valinile advice on removing Roots, Grease, Detergent, Rags in | 
TOILETS, SINKS, URINALS, BATHTU BS, SHOWE RS, HOUSE- | 
TO-STREET SEW ERS. Get rid of foul odors. Do your own rod- 
ding or start your own Business. Receive FREE SKETCH of 
Plumbing pipe layout, latest techniques. Save Plumbing Bills. 
Cut this ad out and write your name and address beside it 
for useful FREE BOOK on Power and Hand Units. No Agent 
will Call. (Chicago Phone Kildare 5-1702) MILLER SEWER ROD, 
DEPT. PSR, 46: 164? N. CENTRAL _AVE., CHICAGO, ILL. 60630. 


LASER PISTOL, HOW TO BUILD.................51.00 | 
LASER RIFLE, ELECTRONIC LASER, 

LASER COMMUNICATION, HELIUM- 

NEON LASER, $4.95 ea.. Directions, In- 


Prod is scriber for fine work 


r a a : = 
structions, Parte Lists, Manufacturer's Ad. — A TV repairman’s test prod is an excel- 
ar Ur. O. PROJECT "MER. NEW PROJECT | lent scriber for fine layout work. Its tip is 
i PRIZE-WINNING» Science, Projects | newest ddeás. on an inexpensive phonograph needle that 
| RADIATION EXPERIMENTATION Work with radioactive you simply replace when dull. Reverse 
products without an AEC license or expensive equipment. Complete " P 
tossed ae, - DRIN E needle in the chuck when not in use. 
DEPT. PS P.O. Drawer 17067, Jacksonville, Florida 32216 FRANK H. TOOKER, Pine Beach, N. J. 
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GOVT. SURPLUS ;;;;.: SAVE £90% 


RIGHT ANGLE DRIVE UNIT 
Reversible, All ball bearing const. thru 
out, Turns approx. 68 RPM on 12 V.D.C. 
Also runs on 24 & 32 V. Gear ratio is 
44.5 to 1. Measures Lu’ Lx 7" H x 
1012" W, incl. shaft, Exc. for small 
winches, boat capstans, electric cars, etc, Pulls in excess of 
1000 lbs. GOVT COST $3581. Govt. overhauled cond. Shp. 


Doctors Find Way To 
Shrink Hemorrhoids 


And Promptly Stop Itching, 
Relieve Pain In Most Cases. 


1 : ` , wt. 35 Ibs. $37.50 «Stk. #2140) 
Science has found a medication with : 
the ability, in most cases — to stop | 
burning itch, relieve pain and actually | | DÇ JET GENERATOR ARC WELDING, KIT v. iy 
shrink hemorrhoids. See et p e Moblev, Welder'a Melinet Tosvie switch 
In case after case doctors proved, arae rr te ed. Np WE. 110 ies’ AUTOR. CONTE COST 
i z : = " $700, Complete kit $64.50 (Stk. #75) Incl. wiring diagram, 
while gently relieving pain and itch- SS E GENS 
h ing, actual reduction (shrinkage) took 110 to 1 reduction. 13 HP @ 62 RPM 
under load &$ 24 V.D.C. Keversible. Also 
place. " í Aw runs n: on i V.D.C. at reduced rating. 
m » MC. à e door oper s idew rt motor, winch = 
l The answer is Preparation H®— stan. $a" shaft, 12" L x 4" W x 434" H. GOV'T COST $249, 
à th . the f mula like it for Gov't overhauled cond. Shpg. wt. 12 lbs. $17.50 (Stk. #2511) 
tnere 18 no o r i0orm ——À " 
nna dem hn NEW! BIG! 1968 CATALOG 
| Smorr: (0108, 4 repar A : bare sae dis amaning CoE. i 1000 . u 
| further infection. In Fon Culver CAP Some GM PUTEM tee ou 
helps prevent further infection. COD pales Cal Ta Ada Se miva tas Wii 
* ointment or suppository form. order customers thru-out the world for 23 years. 
AIRBORNE SALES CO, nen mA 
i | B501 Stellar Or » Bor 272? + Culver City, Calif. 960230 
SHIP MODELS 110-120 VOLT 
E A.C.  1,500-watt, — 60-cycles, 
2 Light Plant. Fanbelt driven 


Historic Clipper Ship Models and 
others, hand built and in kits. 


from pickup or small gas en- 
gine. Operates saws, drills, 
lights, even T.V. Weight 25 
pounds. Guaranteed. With 
Voltmeter, switch, and pulley. 
Regular $89.50, now $49.50. 
Send check or money order. 


Virden Perma-Bilt, Box 7066 PS, Amarillo, Tex. 79109 


Kit prices from $8.95. A reward. 
a =\ ing hobby. Fully Illus. 112 pg. 
T p y*t- Catalog also shows unusual Nau- 
x Ee tical items and over 100 pictures 
of Ships & Sea. Send 25¢ to 


PRESTON’ S 96-A Main Scr. Wharf, Greenport, N. Y. 


Include your Zip Code 
when answering ads 


ANTT-CRAVITY POWER 


b Space Propulsion System of the Future! Power to 
travel to other stars, other. galaxies, other uni- 
verses! Potential fortune awaits inventor ! 
Now available: Experiments and theories from 

b hundreds of latest anti- gravity reports by 
world's leading researchers. 4th printing 

only $109 (money tack guarantes) 
ANTI-GRAVITY RESEARCH, Bex 734 
| 8635 Kittyhewk, Les Angeles, Californie 90045 


Nothing ‘cut’ with this 
COUPON except grass 
the way it should be! 


* 


* 
! _ Send it 
|y U.S. Surplus high speed 
WA RN | N G = milling files going fast. TODAY 
'. EB NEW. in G.I. packs, Hardened steel, 
BH .@F SUE NU i ee a ard Read why Manco- 
d (Us £C E * d RO : qi. Hig tools, from *4] Locke Ha ndles 


Get these most useful tools now. 

22 tool set—government cost $109. 
iH E 3 9.00 to you! 

i li d a We 46 tool set—government cost $265. 
| dp $15.00 to you! 
100% GUARANTEED. WE PAY POSTAGE. A LIFETIME BUY! 


Easier... 
Cuts Better... 
Costs Less... 


'(TEXASSURPLUSCENTER,Lancaster,Texas75146 


Send me FREE Literature ` 


on qw» Highwheel Mowers _ 


« « , and also on Locke ree! and rotary mowers. 
I'd like the name of closest dealer too, 


Now anyone can build furniture! 
| Make first-rate furniture of any style — even | 


create exciting new designs—with this complete 
illustrated guide: 


HOW TO BUILD YOUR OWN FURNITURE 

by R. J. DeCristoforo. 2? picture-filled chapters 
cover Design. Tools, Woods, Hardware. Luxury greer- 
back format. Money-back guarantee. Send ony 1.50— 
we pay postage: Popular Science, Dept. 568 

44 Hillside Avenue, Manhasset, New Y ork 11030 


(name) (street) 

(city) (state) (ZIP) 
5677-M MacCorkle Ave., S.W, 
Lochs) Mig. Cos., Inc. South Charleston, W. Va. 


[OUO rl 
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MAIL 
ORDER 


All merchandise sold on a money back guarantee. Order directly from advertiser. Please include your zip code. 


SURPLUS MEDICAL CORPS STETHOSCOPE 


Learn the basics of the breathing system 
| with this official U.S. Army Medical Corps 


stethoscope! Just released as surplus, it is| 


| the instrument used by doctors, medics, 
| nurses & medical students. Car hobbyists: 
perfect for locating motor noises, checking 


the “‘health’’ of the carl Order now at Y; | 
the regular price; Only $2.95 ppd. Money-| 
| order—no C.O.D. Wickliffe Industries, Inc., 


| back guaranteed. Send check or M.O.; no 


| COD's. Barclay, Dept. 58-E, 170-30 Jamaica 


Ave., Jamaica, N.Y. 11432. 


rrr 1 at eme TET 


ANTIQUE MODEL SHIPS 


Just out—exciting pictorial register of great 
sailing ships of the historic past. Masterful 
authentic reproductions created in limited 
| editions by the finest European craftsmen. 
The catalogue itself is a memorable col- 
lectors item. For a copy of the catalogue 
send one dollar to: Nautical 
Dept. P8, 32 Reni Road, Manhasset, Mew 
| York 11030. 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 


bodybuilding. Now, in the privacy of your 


bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regord- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-19 
Northeastern, Dearborn, Mich. 48126. 
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Americana, | 


SHOPPERS’ MART 


A selection of products available by mail for Popular Science readers. 


HANDY DANDYS KEEP SUPPLIES NEAT 


Handy Dandys are sturdy, plastic caps that 
snap into 14,” pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of small parts and things. 
Keeps your workshop neat. 10 for $1; 36 
for $3.00; 72 far $5.00; 500 for $32.50. 
Handy Dandys only. Mo jars. Shipping paid 
anywhere in the USA. Send payment with 


P.O. Box 286, 
Ohio 44092. 


Dept. PS-5, Wickliffe, 


WATCH BAND CALENDARS 


See the date instantly on your wrist! These 


handy metal calendars fasten to the band of 


your wristwatch. Set of 12 contains a new 
calendor for each month; starts with month 
order is received. Fits metal or leather 
bands. Comes in gold or chrome color to 
match watch. Makes any watch a calendar 
watch. Gift-boxed. Send $1.50 for each set 


26878-C5, Los Angeles, Calif. 90026. 


“LIL” INDIAN MINI-BIKE MODEL 600 


** Lil** 
or in complete do-it-yourself assembly kits. 
Original  Mini-Matic 2-speed automatic 
transmission on Model 600 (factory assem- 
bled only). Disc brakes, B & S 4-cycle en- 


gines to 3 hp. Welded steel frames. Choice! 


of Red, Blue, or Gold Vibro Enamel colors. 
Send 25¢ for full-line brochure to Michrina 


or $7.50 for 6 sets to: Yoshida Co., Box 


Indian Mini-Bikes—fully assembled | 


A NEW DIMENSION IN EDUCATION 


Designed by university professors to teach 
& challenge those who enjoy Brain-to-Brain 
Combat. Wff ‘N Proof (logic) ............$6.50 


Equations (mathematics) ...................... 3.50 
On-Sets (set theory) ............ssssss. 4.50 
Propaganda (social studies) ................ 5.50) 
Configurations (geometry) .................. 4.50 
| 5-Game Special (the above) ..............19.95 
| Send check to: Wff ‘N Proof, Box 71-TS, 


New Haven, Conn. 06501. Free Catalog— 
Dealer Inquiries Invited. 


EE A 


WICKLIFFE PIPE GRIPPER 


Every handyman needs this amazing tool. 
instantly converts any ordinary vise to 


hold pipe, conduit, tubing, shafting, dowel! 
stock. The Pipe Gripper has a pair of cast} 


steel, serrated jaws automatically aligned 
with a tempered flat spring. Specially de- 
signed teeth will hold any stock from Va" 
to 2" diameter. Only $1.39 postpaid USA. 
Wickliffe Industries, Inc., P.O. Box 286, 
PS-5, Wickliffe, Ohio 44092. 
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VALUABLE ELECTRICAL KNOW-HOW 


''How to Be Your Own Home Electrician," 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 
switches to full service wiring. All about 
tools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
on trouble shooting & circuit testing. Paper- 


| . back. Many photos & drawings. $1.50. Popu- 
Enterprises, Inc., Dept. PS, 14580 Fielding, | 
Detroit, Mich. 48223. 


lar Science Skill Books, 44 Hillside Ave., 


|. Manhasset, N.Y. 11030. 


MAIL 
ORDER 


Guaranteed to Lift 50 Lbs. 


SUPER-POWERED, PERMANENT! 


Small (3" x 34" x 1") but strong: holds up 


to 50 Ibs. of iron or steel securely. Countless | 


| uses; tied to pole, grabs hard-to-reach cans 
on upper shelves; in shop serves as guide for 
cutting wood or metal, as a clamp; finds 
‘scattered nails and pins. Ideal toy for 
children too. Send check or M.O.; no 
C.O.D.'s. Money-back Guarantee. $1.98 
[plus 25¢ postage. Barclay, Dept. 58-E, 
170-30 Jamaica Ave., Jamaica, N.Y, 11432. 


HIGH INTENSITY LIFETIME || 
BAR MAGNET 


SHOPPERS’ MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include your zip code. 


| NEW IMPROVED AUTOMATIC SEW-AWL 


'Sews leather, nylon, canvas, plastic, all 
heavy fibers. Save money on repair of lug- 
gage, handbags, footwear, rugs, awnings, 
‘sails, saddlery, upholstery, auto tops, sport 


gear, etc. À professional heavy-duty stitch; | 


all stitches evenly spaced, firmly locked. 
Extra needles & thread always available. 
Just $1.98 + 25«4 post., instructions incl. 
Free 60° of waxed thread & diamond- 
pointed needles. Barclay, Dept. 58-E, 170-30 
Jamaica Ave., Jamaica, N.Y. 11432. 


builders, 
45 years. Ideal for grinding, sawing, drill- 
ing, deburring, engraving, carving, etc. 15 
interchangeable handpieces. You can have 
a Foredom Flexade Shaft to fit on your own 
drill or motor for as little as $13.75; com- 
plete tools including motor and speed con- 
trol from $36.50. Write for Free Catalog 
PS-255. 
Bethel, Connecticut 06801. 


MINIATURE POWER TOOLS 


Used by professional 


craftsmen, model 
lapidaries and industry for over 


Foredom Electric Company, Inc., 


y 


AIRFLAM 
2 


1 E: 


LIGHTER J 


s 


WHAT'S AIRFLAM? 


Airflam is a new kind of lighter, which 
lights automatically without any mechanical 
device, The flame is chemically pure and 
leaves no aftertaste. It comes in modern 
ceramics or Teakwood, is elegant and reli- 
able. Simply remove the golden cap and a 
flame is produced, just like magic, to light 
your cigarettes and cigars. Send $3.95 for 
model 1 & 2—$4.95 for model 3, fluid incl. 
to Lupa, P.O. Box 875, Beaumont, Calif. 


Thousands of 
, exciting tool 
values! 


SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values| Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., PSD-5, 107 
Walnut St., Philadelphia, Pa. 19106. 


| 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes I'll prove you can slap on 4" of muscles 
lo your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25¢ to cover postage and 
handling to Joe Weider, Dept. 100-58D 
531 32nd St., Union City, N.J. 


92223. 


Say 


INFAMOUS NAZI KILLER GRENADE! 


| German fragmentation design hand grenade | 


used by dreaded SS storm troopers during 


W.W. 2, perfect in every detaill Grenade 


is inert & contains no explosives. Discrimi- 
nating collectors & war buffs add this rare 
piece to complete your collection! Excellent 
condition, all German markings & pull ring 
intact] Perfect for the man who has every- 
thing. Limited supply, order immediately. 
$9.95 ea., ppd. Wilson Arms Co., P.O. Box 
13361, Phoenix, Ariz. 85002. 


fis 


CHEVROLET PERFORMANCE PARTS 


Hot off the presses is the new catalog of 
very latest Chevrolet Speed & Custom Equip- 
ment Parts, Of special interest to Chevrolet 
enthusiasts is the 100's of special go-fast 
Genuine Chevrolet Parts, direct from De- 
troit engineering. Catalog is available from 
either location for $1, refundable on first 
$5 purchase. Nickey Chevrolet, Desk PS, 
4501 Irving Park Rd., Chicago, lll. 60641 
or Bill Thomas, Desk PS, 502 E. Julianna, 
Anaheim, Calif. 92805. 


FANTASTIC NEW “SWISS” DIAL CALIPER 


If you can tell time, you can now measure 
in .001" easily with Model 70D Dial Cali- 
per. Takes the place of rulers, measuring 
tapes, etc, & is far more accurate. Range: 
514". Made of unbreakable Cycolac ®) fi- 
berglass. Rust proof, comes complete with 
mm & fractional inch Verniers + illustrated 
instructions, Only $7.95 + 25€ pp. 3 for 
$23.00. Send 25« for 40 page catalog of | 
measuring tools. A.O.K. Tool Corp., 82-24 
Sutter Ave., Ozone Park, N.Y. 11417.. 
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CLASSIFIED ADS $1.75 per word per insertion, payable in 
10 words. Advertisers using P.O. Box 
number in ad must furnish complete name & street address 


advance, Minimum ad 


1 AUTOMOBILES & 
MIDGET CARS 


SAVE Hundreds on new 
dealer” information, $1.00 each manufac- 
turer, All manufacturers—$2,00. Brown, 
6525 Hillcroft =208. Houston, Texas 77036. 


car, ''Cost to 


2 AUTO SUPPLIES & 
EQUIPMENT 


ANTIQUE Car Pistons, Gaskets, Gears. 
Valves. Etc. Catalogue $1.10. Antique Auto 
PS10 Milwauke., Wisconsin 53204. 


CROSLEY And Foreign Car Parts Dis- 
counts, Service, 616 Burnside. Inwood, New 
York 11696 


ELECTRONIC Anti-Theft Device. Abso- 
lutely Secret. Protects your car against 
every Means of being stolen. Lawrence 
Kelly, 566 Bradford Ave., Fall River, 
Mass. 02721. 


MODEL “A” Parts. List 25c. Matco, 303 
South Walker, San Pedro, Calif. 90732. 


PREVENT THEFT! Professional alarm 
protecting hood, doors, trunk, Siren. Now 
in kit form $29.95. Complete instructions, 
Arista. 72 Colony Lane, Syosset, New 
York 11791. 


ALARMS: Now, protect entire car for 
$9.95. Famous, POLICE AUTO ALARM, 
intermits horn until tampering is halted. 
Satisfaction. plus 10 yr. Guarantee. C&B 
Associates, P.O. Bx. 1327, Redondo Beach, 
Calif. 90278. 


LARGEST Model *'*A'" Catalogue In 
USA! 1000 Items. 50c, Automotive Obso- 
lete, 43-71 156 St.. Flushing, M.Y, 11355. 


SOLID State (Silicon) Ignition evetem; 
originally designed for high reliability 
military type vehicles; No changing coil, 
cutting wires. 5 minute installation. Life- 
time guarantee; $29.50. Free information, 
Nolan Enterprises, Inc.. Box 125-C, Union- 
dale. New York 11553. 


3 AUTO TRAILERS & 
CAMPERS 


PICKUP Camper, Trailer or Pickup- 
Cover ... Build Yourself. Save! Complete 
Plans $3.95 each. Cover plans $2.00. Econo- 
line Bus or Van. Bus Conversion drawings, 
$2.95 each. Satisfaction Guaranteed. Equ 
ment Catalog $1.00 (refundable). Details 
10c. Viking Camper Supply. 94-J Glen- 
wood. Minneapolis, Minn. 55403. 


BUILD Your Pickup Camper. Pre-Cut 
Kits Blueprints. Supplies, Literature 10c. 
Comstock Trailers. Dept. 655. Parsons, 
Kansas 67357. 


ELECTRIC FANS for SUMMER COMFORT 

WORKS from car battery, Small current 
drain. Three sizes. Moint easily. Rugged- 
Iv built. For information send stamped 
self-addressed envelope. Sutton  Mfg., 
Corp.. 
ginia 23510. 


- 


CAMPER plans. Compact Buses, Vans. 
Volkswagens — Econoliners — Dodges. In- 
expensive — Build Yourself — Details. Dot 
Campers. Box 2115PS, Culver City, Cali- 
fornia 90230. 
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| Gifts 


| Manufacturing 


112 West Wilson Ave., Norfolk, Vir- 


for 
June 26th) 


USE THIS HANDY INDEX 


our records. 
is Mav | | 
Send copy and remittance O, K. Kelly, Classified Adv, 


TO FIND WHAT YOU WANT 


Advertising Agencies & Services ... 
Agents Wanted . . 0c eee ee ee nn 
Antiques, Relics & Indian Goods . 

Art Instruction . 
Astronautics 
Author's Service . 
Automobiles & Midvret Cars 
Auto Supplics & Equipment . 
Auto Trailers & Campers 
AMIE, 9.0: ece ke) oe eee ae a ae ee eee 
Batteries, Generators, 
Hirds & Animals Wis ay roms ata Catia RR sg cae 
Boats, Inboard & Outboard Motors 
Bodv-Huilding, Self-Defense Courses 
Hooks & Magazines 
Business Opportunities ......668 8822s 
Business Services, Information, 

Mailing Lists 
Buy It Wholesale 
Camping Equipment & Tents 
Cartooning, Sign Painting 
Coins & Currency 
COMORES LV va xa Row ae dee RR ae eee 
Detectives . i.e ee ee ee 
Do-It-Yourself 2c ee a 
Earthworms. Crickets. Frogs 
Education & Instruction 
Electrical Supplies & Equipment 
Electric Trains, Raceways 
EKmhlems & Brassardin 2.0... 2 
Employment Information 
Enrines & Motors 
Field Glasses, 
For Inventors ......-.-2^442*-2289***2»5 
Formulas, Plans, etc. 
For Sale Misc. 
Kor the Home 446g opo OCACA DRE CELO cR 
Garden Supplies & Equipment 
Gemstone & Costume Jewelry 
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Government Surplus ......:.^.4-2-22 
Hi-Fi, Stereo, Electronics 
Hobbies & Collections 
Home Craftsman 

Household PELS ase cca ae REOR eee 
Hunting & Fishing Information 
Inipürt--Expürt ssa ssasseasasessmsas 
Inventions Wanted 
Jokes & Novelties 
Loans by Mail 
Magic Tricks, 
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Puszles, etc. i. a eek ee 
Minerais & Precious Stones 
Oe boa o ———————— 
Models—5hips, Planes, Rockets 
Monexyinakini Opportunities .......... 
Motion Picture & Color Slides ........ 
Motorcvceles, Bicycles & Supplies 
Musical [Instruments 
Of Interest to Women .......2. 2.008640 
Old Gold, Jewelry Wanted 
Old Stamps Wanted 
IOPHOHAI lta 4 ao xo iets ee 4 eee Sale ig 
I'honozraph Records, Tapes .......555.. 
Photo Finishing, Photocopies, etc. 
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Printing, Multigraphing, ete. — —— — 
Printing & Rubber Stamp Outfits 
Profitable Occupations 
Radio, Television, Ham Equipment legate 
then: Betate 2. eel eee ES es 
Remailing Service 
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salesmen— Distributors Wanted 
Science & Chemistry 
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Treasure Finders & Geige Counters ... 
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Welding. Soldering 
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Closing date 


355 Lexington Ave. 
New York, M. Y, 10017 


for July issue (on sale 


15th. No cancellation after May 10th. 


Mgr. 


^4 MOTORCYCLES, BICYCLES 


| New, used parts, 


| Aero Publishers, 


& SUPPLIES 


| SNOW Vehicle & Kart Catalog. Hop 


up  accessories—speed and performance 
equipment-—manifolds. engine mounts, ex- 
haust systems, Send 25c, G.E.M. Products, 
434 Roosevelt Rd.. Glen Ellyn, Illinois. 


HONDA 50 to 90-S Big Bore & Stroker 
Kits. Columbia Eng.. 2105 E. 37, L. A., 
California 90058. 


SAVE MONEY, Repair Bicycles, Tricy- 
cles, Cars. Tractors. Domestic, Imported, 
Schematics Brakes, Speed  Derailleurs, 
Gears, Bearings, Wheels, etc. Instructions, 
Maintenance, i M Illustrated 96 page 
parts Catalog $1.00 berts Cycle, 7053 
N. Clark, Chicago, lll. 60626. 
HARLEY- Davidsons Used bargains. 
accessories, all models. 
Bulletin 35c. Enuth's (Factory Dealer), 
2491 W. Fond du Lac, MilWaukee, Wiscon- 
son 53206. 


BUILD Your Own Minibike! No WELD- 
ING Required. Plans $1.00, Westate En- 
terprises, Dept. PS-5, Box 537, Campbell, 
California 95008. 


BUILD Motorized Bicycle. Plans! $1.00: 
Go-Cart Plans! $2.00. Go-Byk Industries, 
Rothsay. 


Minnesota 56579. 


5 AVIATION 


HOVERCRAFT Plans $5.00. New Hover- 
disk will lift 400 pounds with five horse- 
power engine. 3V drawing $1.00, Catalog 


| $2.00. Hoversupply-S, On S, Oneco, Fla, 33578. 


FREE catalog 950 aviation space books. 
329PS Aviation Road, 
Fallbrook, California 92028. 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas. Information, $2.50. Build 
"UExecutive'" Helicopter. Drawings. Speci- 
fications, $2.00, Helicopter Development, 
Box PS147, Washington, N. J. 07882. 

NEW Airplane System Eliminates Air- 
pore Congestion, Report $1.00 Vollmer- 
hausen, Box 202, Centerline, Mich. 48015. 

BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land. water, 
powered by ordinary lawn mower engine. 
Easy to build, Fun to fly. Complete Plans 
Kit Brochure. and Photo Review $3.00. 
Write: Herb Bartlett, Box 3234-B, Scotts- 
dale. Ariz. 85251. 

PROPELLERS, Plans, Supplies. for Air- 
boats-Snowplanes, Corvair, Volkswagen 
conversions. 126-190 Lycoming engines. 
Gyrocopter, Hovercraft rupe Cata- 
log $1.00. Banks-Maxwell, Box 3301G, Ft. 
Worth, Texas 76105. 


PROPELLERS For Gyrocopters,  Air- 
boats. Sleds, Experimental Aircraft. Hubs. 
Mounts. New Informative Catalog $1.00, 
Refundable, Aerial Propeller Co., Box 692, 


| Greenville, Te: Texas 75401. 


HELICOPTER. One-Man. Portable. Kits, 
Plans, Iniormation 25c. Photos and three- 


58 | view drawings $1.00. Compcop. Box 1267, 
3 | Redwood City. California 94064. 
6 ASTRONAUTICS 
Powerful 


Rush Delivery, Centuri Aerospace, 
| 1988, Phoenix, Arizona 85001. 


ROCKETS!! 2000 feet altitude, 
motors — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 2. 

OX 
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ET 


TT 


ii 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 


Industries, Penrose 32, Colorado 81240. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


KITS: Small high performance molded | 
boat hulls. Single or two seat, Everything 
included. Write: Elliget Engineering, 1945 
Lomita Blvd., Lomita, Calif. . 90717. 


"POWERE-TILT," Dash Operated, Out- 
board conversion Plans $2.00. Made for 
fraction, factory cost. Give motor specs. 
Nebitt Ltd., 539-47th Ave, S,W., Calgary, 
Alberta, Canada. 


PENDLETON'S air pressurized sealed 
bearings for boat trailers. 12127 Hadley, | 
Whittier, Calif. 90601. 


BOAT PLANS, FRAME KITS, 

BOAT KITS. Worlds' largest Catalog. 
Over 250 designs. Cruisers, Runabouts, 
SE's, Hydroplanes,  Trimarans, Cata- | 
marans, Deep Vee's, Houseboats, Sailboats. 
Special Offer: Send $2.00 for large new 
/Boat Kit Catalog: Receive free our 
Plan Kit Builder's Guide. Clark Craft, 
16-S Aqua Lane, Tonawanda, N. Y. 14150. 


PLANS, Full Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs. New ''Glen L'' Boats 8' to 36’ 
Sall, Jets, Inboards, Outboards, Cruisers, 
Houseboats, Hot Boats, Catamarans, Hy- 
dros ''plus" boat trailers and a camper. 
Send 50c for complete catalog. New ''How 
To Build Boat Trailers" Book $3.00 ppd. 
Glen Marine. 9152 Rosecrans, Bellflower, 
California 90706. 


NEW 1967 M oen and Eier Out- 
boards, 4 H.P.-$11 7115-$22 . . 18- 
$309 . . . 40 Electric $514 . A Electric 
. All Sizes. Literature 50c. Electra 
` 1427 Broadway, Brooklyn, New 
York 1 11221. 


"FLEET'' Liquid Plastic Boat Finish 
seals water out! Unsurpassed for rich, 
gloss finish. Wear longer! 28 colors. Use 
on wood, metal, fiberglass, canvas. Send 
for “Free” color card and introductor of- 
fer. Stay-Tite Products, Box 20130. Cleve- 
land, Ohio 44120. 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free eS 
Stokes Marine Supply, Dept. 23, Cold- 
water, Mich. 


FULL size, cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated “Build a Boat' catalog includes 
Fishing Boats, Garvies, Cruisers, Catama- 
rans, Houseboats—'7'!2; to 38' "How to 
build a PBoat' booklet $2.50. Cleveland 
Boat Blueprint Co., Box 18250, Cleveland, 
Ohio 44118. 


PLANS, kits, hulls—24 page 20th Anni- 
versary catalog. All class racing boats. 
Flatbottom to Drag Hydros— Midget to T 
Litre, 50c. Champion Boats, Box 9215B, 
Long Beach, Calif. 90810. 


BOAT Kits. Save money—assemble your- 
self. Factory molded fiberglass or pre-as- 
sembled plywood, 12’ to 32’ Cruisers. Run- 
abouts, ouseboats, Sail Boats. Big line 
accessories, motors, trailers. Easy terms. 
Free catalog. Luger, Dept. AC-68, 9200 
Bloomington Freeway. Bloomington, Min- 
nesota 55431. 


FREE catalogue—plans for canoes, ka- 
yaks, accessories, Clark, 115 MoeGavock 
Pike, Nashville, Tennessee 37214. 


NEW molded polyethylene boat. Sturdy 
seamless 812" kayak for family fun. No 
assembly. Bonus introductory offer. Free 
information. Hart Incorporated. Dept. 
ERE. 1432 5th/3rd Bldg., Cincinnati, Onio 
45202. 


FIBERGLASS, Resin, Foam, Brass, 
bronze screws. Prepaid, no tax. Boat plans. 
Catalog 25c. Stiles, 11-S Mantua Hts., New 
Jersey 08051. 


SPEED BOTTOM 
URETHANE TEFLON PAINTS 
SKIM Waves on Mini Bubbles Gener- 
ated by Foulant—Free Dry Slip. Sample 
$2.00. PTI, 12049 Regentview, Downey, 
California 90241. 


FIBERGLASS boat covering. Wholesale 
prices. Free literature and sample. Sei- 


fert's, Box 1206-X, Green Bay, Wis. 54305. ! Caine Ave., 


—————————MÀ— E a... 


FIBERGLASS Canoes. 
models. Easily assembled kits. $39.95 up. 
Free Literature. Riverside Canoes, 
5595C, Riverside, Calif. 92507. 


CAR-TOP carry a boat on a converti- 
ble? Sure. if it's a lightweight Vicraft. 
Catalog 25c. Vicraft, Box 1455, Portage, 
Michizan 49081. 


& BATTERIES, 
GENERATORS, ETC. 


30 VOLT Alcohol Fuel Cell. Unlimited 
power potential. Plans 53.00, Simmons, 
M234, Worcester Polytechnic, Worcester, 
Mass. 01609. 


teries $3.00. Hydraulic Jacks $3.00. C.O.D. 
Accepted. Write today! Bayer Publications, 
938FR Betty Avenue, Neenah, Wisc. 04956. 


ALTERNATOR Service Manual, $2.60 
Pod. Citrus Armwks, 
da 32636. 


(9 ELECTRICAL 


SUPPLIES & EQUIPMENT 

ELECTROPLATING Equipment And 
Supplies. Send $1, Refundable, For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division, 
Dept. N7. 3543 East 16th, Los Angeies, 
Calif, 90023. 


METERS—Surplus—New—Used. 
and Portable. Send for list. 
Box 5577, Riverside, California. 


LAMP—Parts Wholesale. Catalogue 25c. 
Seco, 109 South 20th Street, Birmingham, | 
Alabama 35233. 


10 WELDING, SOLDERING 


ARC welder does work of $85.00 welder. 
Costs only $18.95 complete with shield and 
accessories. 3-heat selection. Works from 
ordinary 110V plug. Welds. brazes, solders, 
cuts. 5 year guarantee. Send $18.95 or 
write for free literature, Weldex, Dept. 
Ween, Box 10776, . Houston, Texas 11018. 

" PATENTED — available, 
Shafts repaired economically, with steel or 
Stainless: motors, pumps, machinery. In- 
troductory offer $10.00 gives you 2 year 
license. 30 day money back guarantee. 
Watson. 772 Hastings Ave., Salinas, Cali- 
fornia esol. 93901. 


Panel 
Hanchett, 


Worn 


— WELDERS-—110-220 150 Amperes $49.50. 150 Amperes $49.50. 
M uS 1070 Inner, Schenectady, N. 


ARC Welder—electric torch, face shield, 
rods, and instructions 512.95 postpaid! 
(C.O.D.—$2.00 advance.) Basic Kit—$5.95! 
Details, plans--$1.00! (deductable). Econ- 
omy Arc Welder, Box 192-P, Dunellen, 
N.J. 08812. Small advertisement saves you 
money; Buy here! 


11 DO- IT-YOURSELF 


URETHANE Foam. Direct from factory. 
Free catalog. Lists foam for cushions, 
mattresses, boats, upholstery—any home 
project. Perma-Foam, Inc. , 605-A South 
21st Street. Irvington, New Jersey 07111. 


WATER!! Drill Your own well for 2c 
per foot! New Invention! Free informa- 
tion. DeepRock Drilling Company, 
lika, Alabama 36801, 


POWERFUL antenna rotor, easily con- 
structed, automatic, inexpensive. Instruc- 
tions $1.00. David Moyer, 
Maine 04863. 


MECHANICS and Handymen! Send $1.00 | 
to West, Box 423, Mannington, West Vir- 
ginia 26582. For Plans and Instructions on 
"How to make and use my unique Flar- 
ing Tool.'' 


ELECTRIC MOTOR REPAIR. Home, 
Farm, Detailed Instructions. $1.00. Mc- 
Lachlan, 8630 Holly, Alta Loma, Califor- 
nia 91701. 


REPAIR Manual, Automatic Washers, 
dryers, dishwashers, 20- different man- 
uals, $2.75 each PPD. Send make and 
Model number. Major Appliance, 13108 
Cleveland, Ohio 44105, 


Ope- 


Vinalhaven, 


Box , MODERN Desk Kit. No instructions nec- 


Three exciting | 


and fasten joints. 
. hogany. Complete with hardware. 
" brochure. 
, West Pico Blvd., 


l 


| 


H 
I 


12 HOME CRAFTSMAN 


essary for assembly. Just match numbers 
Unfinished lauan ma- 
Free 
Milt-Nu Desk, 506615 
Dept. B. Los Angeles, 


Write: 


! California 90019. 


CABINETMAKING Made easy and, 
"How To Make Formica Counter Tops," 


|: two excellent Guides let you build Kitchen 


Cabinets and Counter Tops like profes- 


sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods, Satis- 
faction guaranteed, Write: Japs. 126-L 


|! Seventh North, Hopkins, Minnesota 55343. 
COMPLETE Rebuilding Manuals!!! Bat- 


Floral City, Flori- | 


| oi. 


' source, 


FREE Make ‘Em and Save Leathercraft 
Idea Manual. Tandy Leather Co., 1001 
Foch, 063, Fort Worth, Texas. 


PICTURE Framing Made Easy! (Clamp- 
less Assembly Method.) Distinctive, origi- 
nal designed mouldings let you make 
beautiful picture frames . . . Quickly... 
| Easily . Inexpensively , , . Write: Japs, 
126-LM Seventh North, Hopkins, Minne- 
| Sota 55343. 


192 PAGE Handicraft Catalog. Free. All 
Steece Bros., Box ie PS, Sioux 
ers, Box 177-PS. Sioux Falls. S. Dak. 57101. 

SRIL-Crafts New 200-page '67-'68 Cata- 
log. Largest selection of Leathercraft. Art- 
ist. Hobby and Craft Supplies from one 
ur Send 50c (refunded with first $5 
minimum catalog order), Skil-Crafts, Box 
105-PS, Joplin, Missouri 64801. 


MIRACLE MARBLE — cast synthetic 
marble table tops, taques, etc. Step-by- 
step instruction booklet $1.00. Process Com- 
pany, Box 7, Bellerose, Ni New York 11426. 

STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascherl Studios, 869 Center 
| Road, Hinckley, Ohio 44233. 


STAINED Glass Hobby Supplies, In- 
structions. Wittemore-Durgin, 147 Water, 
Quincy, Massachusetts 02169. 


SQUAREENOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner's book, catalog and quality 
cord samples 25c. P. C. Herwig Co., Dept. 


71-Pl, 204 Clinton St., Brooklyn, New 
York 11201. 
13 TOOLS & MACHINERY 


TOOLS, Machinery Bargains, Catalog 
oÜ0c. Bales Co., Box 5050, Rt. 2-PS, Escon- 
dido, Calif. 92025. 

TOOLMAEER’S Black Granite Bench 
Plate. Flatness Guaranteed +.00015”. 
8"x12"x2", $14.95 Plus Postage. Precision 
Granite, 11550 Larch, Minneapolis, Minne- 
Sota 525433. 


MICROMETERS -—Indicators —Chucks 
—Rods. Direct Supply, 1424 Barclay, 
Springfield. Ohio 45505. 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $1.00. R, Schmauss, 
1228 E. Cass St.. Tampa, Florida. 


REWIND Motors Yourself. Complete In- 
structions, $1.00. Lewis Manufacturing, 
Howell, Michigan 48843. 


19 MOTION PICTURE & 
COLOR SLIDES 


8 mm MOVIES-—2"x2" Color Slides—Big- 
gest selection anywhere! Hollywood clas- 
sies, great comedians, railroads, automo- 
biles, trolleys, wars, travel, wild life, cir- 
cuses, many others! l6mm. films also. Big 
catalog free! Blackhawk Films, 70 Eastin- 
Phelan Bldg., Davenport, Iowa 52808. 


16MM SOUND-Projectors, 
Used for Sale. Free Catalog, National 
Cinema, 333 W. 57th St., New York City, 
New York 100195. 


Films, New, 


E NN ee 


SAVE! Process your own movies at 
home. Free catalog. Superior, 442-448 N. 
Wells, Chicago 60610. 


FREE Catalogues, 5.000 8-16MM Films. 
International-S Films, Greenvale, N.Y, 


MAY 1968 
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35MM COLOR Slide Catalog. Newest 


Worldwide coverage in depth. New! Expo ! 


'67T. Thousands exclusive. 10c. Wolfe, Dept. 
16-58, Los Angeles, California 90025. 


lómm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly, Kansas City, Mo, 64112. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA Fans! Expert photofinishing 
and fresh Kodak film returned: 8MM 

Kodachrome $3.45; 8 Exp. Kodacolor 
$3.40; 35MM Kodachrome, 20 slides, $3.15; 
8 Exp. black & white 99c. We give you 
free pona stamps to redeem for gifts. 
Satisfaction guaranteed. Send exposed film 
or request mallers and complete price list. 
Direct Mail Photo, Box 
burgh, Pa. 15218. 


POLAROID Camera Owners Make Extra 
Copies Instantly, Free Brochure. Rhedan 
Electronics. Box 42P, Bridgeport, Con- 
necticut 06601. 


KODACOLOR 126, 12 exposures devel- 
oped and enlarged only $2.49! First class 
Credit on bad prints. Fast- 


mail return, 


foto. eos North Ozark Avenue, Chicago. 
a | 


Ill. 6 


21 HOBBIES & 


COLLECTIONS 


| NAZI! Arm-Bands with collectors cata- 
log $1.00. W.W. 


Mo. 63158. 
COLLECT Military Miniatures, 500 mod- 


els. Catalog 50c. Bussler, Box 107-E, Wol- | 


laston, Massachusetts 02110. 


23 MINERALS & 
PRECIOUS STONES 


METEORITE Specimen (Iron) and 12 
page Booklet on Odessa, Texas meteor 
craters. $2. Muschalek Laboratory, 1104 
Apache, McCamey, Texas 79752. 


gine KHOUNDS--Gem  Cutters—Jewelry 
akers.. 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools, materials, 
equipment. introductory bargains and 
know-how. Free catalog . . , Write Grie- 
ger's, Dept. C-13, 1633 E. Walnut, Pasa- 
dena. California. 


EARTH Science Rockhound Magazine 
Subscription $2.50, Sample 35c. Box 550- 
PS. Downers Grove, Illinois 60515. 


GOLD! 10 Small Nuggets Panned from 
Oregon Streams, $1.00. Robert Brandt. 
Sweet Home, Oregon 97386. 


POLISHED Stones! Colorful 


ound as- as- 
sortment, $4.98. Grieves, Hox 1141, Jasper, 
Alabama 35501. 


————— 


EMERALDS, Rubies genuine. $1.00 u 


List 25c. Exotic, P.O. Box 1264, Boston. 
Mass. 02104. 
23A GEMSTONE & 


COSTUME JEWELRY 


GEMSTONE-COSTUME JEWELRY 
"MAKE PROFESSIONAL JEWELRY for 


fun or profit. Send 25c for instructive pic- | 


ture catalog of jewelry 
cious stones, rhinestones, 
To” section. Easy to assemble. Has every- 
thing you need. Sy Schweitzer & Co., Ince.. 

P.O. Box "1-Gedney Station, White Plains, 
New York 10605. Dept. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


CIVIL War Bullet, Guaranteed Original. 
Mounted on Card. Only $1.00. Colonial 
Gifts. Dept. C, P.O, Box 1586, Petersburg. 
Virginia 23803. 


TONS of antique gun parts and sup- 
plies. All reproduction muzzle loading 
uns. Send $1.00 for large illustrated cata- 
og No. 117-A. Dixie Gun Works, Dept. 13, 
Union City, Tennan 38261. 


ELA 


arts, semi-pre- 


FREE! Large List Indian Relics. 10 ÅT- 
rowheads $3.00. Hyde's, Box 2304, Sante 
Fe. New Mexico 87501. 
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POPULAR SCIENCE 


#2-S. Box 2063, St. Louis, | 


| Single and multistage kits, 


. new Free catalog—Just off the | 


| Dissect- A-Kit, A55, Wantagh, N. Y 


Box 7, Bellerose, New York 11426. 


ads plus “HOW | 


| Sulfur—2 pounds $2.80. 


| sue 25c. 1616J Compton, St 


25 FORMULAS, PLANS, ETC. 


ANY Formula $3.00. Cata] 
turing Treatise 10c. H. Belfort, 
Clark, Chicago 60601. 


10,000 FORMULAS, Free 


—Manufac- 
192 N. 


Detalls. Re- 


| ports, Box 9736-B, San Diego, California 
| 92109. 


FOR Proof Of What You Can Do In 
Specialty Manufacturing, Get Our Litera- 
ture. It's Free! Miller—Chemist. 1517-A, 
Tampa, Florida 33601. 


MARE HIGH COSMETIC COSTS YOUR 
PROFITS in your own business. Fifteen 
fabulous formulas — Lotions, Creams, 
Soaps, Perfumes, pose tas Complete Home 
Instructions. Send $2. Formco, Box 123, 
Milwaukee, Wisconsin e ont. 


QU pue] 20 SSeS SHEMISTET _. 


ADS pertaining to Fireworks, Detona- 


tors, etc may be run under this classifica- 


tion only if the following is submitted to 
us: State License to Purchase, Own, Pos- 
sess & Transport Explosives; License to 
Deal in or to Manufacture Explosives and 
an Explosive Magazine Certificate. Adver- 
tisers should mail copies of these docu- 
men to: O K Kelly, Classifled Adver- 
tising. 


ROCKETS!! Fiving models—200 feet al- 


| titude with powerful motors. 'Tubes, Cones, 


Parachutes, Launchers, Igniters. Exciting 


| new Catalog—rocket data—diagrams—25c. 
| Fast Delivery. 


Centuri Aerospace, Box 


1988, Phoneix, Arizona 85001. 


PROFESSIONAL model rocket ignition 
fuse, 75'/$1. Eddcolabs, Box 99, Berlin, 
New Jersey 08009. 


p — PM — —— ———— ÓM 


SPECIAL chemicals, small quantities. 
Catalog 10c. ScienceArt, Box 81, West 
Berlin, New Jersey 08091. 


ROCKETS. New Illustrated Catalog 25c. 
cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 6, Colorado 81240. 


FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 
log 35c. Chemicals. Apparatus, Biology. 
Mid-States Scientific, 7053 N. Clark, Chi- 


cago, Ill. 


SPIES etc., Catalog, 15c, Bylina, 5115 
So. Campbell, Chicago, Illinois 60632. 


ELASTIC Water Kit. Makes Tubeless Si- 
phon. Water Recoils, Flows Backwards, 
$1.00. Spectroscope Kit. $1.00. Science Cat- 
alog With Free Circular Slide EIE 


me i RR cs 9 S SL ws— 


SPARELERS--easily made. Safe-Fun. Il- 
lustrated booklet 35c. Process Company, 


—— 


COPYRIGHTED: Vast converging stel- 
lar radiations cause gravitation. Sum- 
mary 25c. Carnahan, 2007 Eaton. Austin, 
Texas 18123. 


CHEMICALS anid apparatus for indus- 


trial, analytical and private laboratories. 
Catalog 35c. Dept, M-25. Biological Svpply 
146 "us Mt. Hope Ave., Rochester, N. Y. 
46 


"MAGNETISM CAUSES MUTATIONS, 
LIFE EXTENSIONS.” One of the Great- 
est Scientific Break-throughs In Our His- 
tory. In This New 1968 Science Project. 
You Receive.—Research Outline Experi- 
ments, Duplicating Those, Now 
This Astounding Science By College Re- 
search Teams. List Of Parts, Manufac- 
turers, Names, Addresses, Pictures. Draw- 
ings. An Introduction To: Magnetic Ef- 
fects On Living Systems, Chemistry, 
Plants, Germs-—$2.00 Or $3.00 In Parts 
Can Start You Experimenting. Course Only 


| $4.95. Postpaid or add 50c For First Class 


Mailing. Roy Davis Scientific Co., Green 
Cove Springs, Fla. 32043. 


ZINC dust—4 pounds $6.70. Powdered 
We pay shipping 
charges. Catalog of interesting plans, proj- 
ects, chemicals 20c. Franks Scientific Co., 
P.O. Box 156, Martelle, Iowa 52305. 


PERPETUAL Motion Journal, First ls- 
. Louis 63104. 


SEARCHING For Economically Priced 
Chemicals And Apparatus? Gifts With 
Catalog. 25c. Starr Scientific, Manitowoc, 


' Wisconsin 54220. 


| Drawer 17067, Jacksonville, 


Proving | 


SCIENCE Fair Booklet—Latest Edition. 
Experiments, Information, Suggestions— 
$1.00. Hagenow Laboratories, nitowoc. 
Wisconsin 54220. 


FREE Gift and Discount Lists With 
Laboratory Supplies, Catalogue—35c. De- 
luxe Scientific, Manitowoc, Wis. 54220. 


300 PAGE Chemical on toe Catalog 
$3.00. Laboratory Mater 1332 Hyde- 
park. Chicago 60615. 


FIREWORKS and pyrotechnic manufac- 
turing supplies. Casings, fuses, ols. 
chemicals, etc, Amateur rocketry chem- 
icals, by the ounce or drum, lowest prices 
anywhere. Hard bound deluxe edition of 
Wiengarts Pyrotechnics $8.50 postpaid. 26 
page illustrated catalogue 325c, Caseco, 
Inc., Box 77, Riverdale, New Jersey 07457. 


UFO'S! 6 ft. Hot Air Balloons—Two 
$1.00; Six $2.00. Aztec, Bondville 16, Ver- 
mont 05340. 


PRIZE-Winning Science Projects — 
Newest ideas in all fields of scientiflc ex- 
erimentation. Detailed directions. report- 

ng. display construction, many illustra- 
tions and helpful hints on ''How to Make 
A Winner", Benefit from results of Sprin 
1968 Science Fairs .. .00. Laser Pistol, 
how to build . . $1.00. Catalogue 35c. 
Roy Davis Laboratories, D td DE O. 

la. 


UNDERWATER Fuse 3/32" diameter. 
The "T best. 25 feet $1.00—125 feet $4.00 
Postpai Free Catalog. Zeller Company, 
Box 649, Hudson, Michigan 49247. 


MODEL ROCKET ENGINES—New de- 
sign, machine loaded for peak perform- 
ance. Brochure 10c. Grim Company, Box 
1, Pequannock, New Jersey 07440. 


TEN Self-sustaining Hot Air “UFO” 
Kits, Brilliant Light, Capabilities: 2.000 
Altitude, 2 Miles—6 Cubic Feet. $3.00. 


C.P.C.. Box 187, Attleboro, Mass. 02703. 


NUCLEAR & Radiation E 
work with radioactive pro 


erimentation 
ucts without 


| an AEC license or expensive equipment. 


Complete with background information, 
safe handling techniques, sources for sup- 
plies, definitions and references. Projects 
uh plants. animals, minerals and fall- 

$2.00. Catalogue 35c. Roy Davis 
EE d P. ©. Box 17067, Jackson- 
ville, Fla. 32216. 


CARBIDE Cannons—9"—$3.00/ 25" — 
$6.00 (200 vd. Range). Aztec, Bondville 
20, Vermont € 05340. 


VIKING II II Rocket Kit. Illustrated fold- 
er l0c, Model Rocketry Manual $1.00. Van- 
guard Engineering, P.O. Box 1885, Pitts- 
burgh, Pa. 15230. 

THERMITE formulas and price list for 
chemicals! $1. Thermax, 50 Atlantic, 
Metuchen, New Jersey 08840. 

BOOBYTRAPS! Demolition! U.S. Army 

manuals, $1.00. Free list. PDH. 33821 Ar- 
gonne, Farmington, Michigan 48024. 
100 ONE Minute Time Delay Fuses! $1. 
Use with rockets, experiments, etc, 240- 
$2 Kayrus, 50 Atlantic, Metuchen, New 
Jersey 08840. 

10 ROCKET Kit—Assembled Rocket — 
Solid Fuel-—Manual—$1.00. Aztec, Bond- 
ville 14, Vermont 05340. 


20 TEAR Gas formulas and Special Of- 
fer! $1. Kayrus, 50 Atlantic, Metuchen, 
New New Jersey ( 08840. 


ROCKETRY Manual! Includes fuels, de: 
signs, safety and more! $2. Kayrus, 50 
Atlantic, Metuchen, New Jersey 08840. 


CONDENSERS, Balances and more — 
make them yourself! ! Save $$$! Instruc- 
tions $1. Kayrus, 50 Atlantic, Metuchen, 
New Jersey 08840. 


BA. NNCMULUEEEEE 


FIREWORKS: M-80'5, Cherry Salutes. 
Silver Salutes, Aerial bombs, Firecrackers 
full selection—catalog 50c. Ken’ 5 Fire- 
works Co., 18 Kopernik St., Buffalo, New 
York 14206. 


27 PLASTICS 


CASTOLITE Liquid Plastic 
water and hardens like glass without heat. 
Clear, Colors. Embed real flowers, but- 
terflies, photos, coins, Also New molding 
formulas for perfect reproductions. Illus- 

trated booklet shows HOW. Send 25c. Dept. 
68-102E Castolite, Woodstock, Ill. 60098. 


ours like 


PLASTIC Embedders, Jewelry Workers. 
We have everything. Moulds, Findings. 
New Catalog 25c, David Co.. 861 Broad 
St., Dept. P, Providence, R. I. 02907. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


WATERMILL EITS 
FASCINATING color, beauty and excite- 
ment with flowing water. Low cost kits. 
Free brochure. Dee Corporation, Box 
12503, Oklahoma City, Oklahoma 73112. 


32 REAL ESTATE 


CANADIAN Lands, seized and sold for 
taxes, Our 51st annual series of lists, 
describe many choice properties, situated 
from coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre, guaranteed perfect title. 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
camps, Where there is real s 
cottage sites. heavily wooded acreages. 
Now is the time to invest in Canada’s 
minerals, forests and farms. Write today 
for free booklet with full explanation, Tax 
Sale Service, Room 301-H, 85 Bloor St., 
East, Toronto 5, Canada. 


GOVERNMENT Lands... Low as $1.00 
Acre! Millions Acres throughout U.S. Free 
Details! Land Digest, Box 11071-EE, In- 
dianapolis, Indiana 46201. 


GOVERNMENT Lands One Cent an 
acre, For exclusive report send $1.00 to: 
National Lands, Box 241-F, Massapequa, 
New York 11758. 


CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises still available— 
$20.00 plus $6.50 Taxes yearly. Maps. pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 


$1 ACRE—Canadian Border — hundreds 
campsites, islands, farmlands, directly 
from tax authorities, (Non-profit) Lists, 
photographs mailed. Register, Room 304, 
110 Church Street. Toronto 1, Canada. 


FLORIDA Campsites—deep in the heart | 


of the great Ocala National Forest— 
where few individuals have the privilege 
of owning land. Isolated yet accessible, 
with electricity. Good fishing, hunting, 
Warranty Deed, pitch tent, park trailer, 
build lodge, Free maps and photos. Win- 
free Vernor, DeLand, Florida. AD66LS149. 


CANADIAN Vacation Lands: Full price 
$385.00, 40 acres, $10 month. Suitable cot- 


tage sites, hunting. fishing, investment, 
Free information. Land Corporation 
3768-D Bathurst, Downsview, Ontario, 
Canada. 


40 TIMBERED Acres $1650 Total Price. 
Wash.-Idaho-Mont. $50 Down—$25 month, 
in Northern Idaho. Northeastern Wash- 
ington, and Western Montana. In the 
heart of lakes and big game country. All 
covered with growing timber. Access, Title 
insurance with each tract. This is select 
land with natural beauty, recreational and 
investment values. 
comed, Write us for free list, maps and 
complete information. We have tracts of 
many types and sizes from which to 
choose, including Waterfront property on 
Pend Oreille. Priest and Kettle Rivers and 
Hidden Harbor Bay of Pend Oreille Lake. 
Write to: Dept. WEC, Reforestation, Inc., 
P.O. Box 8146, 5, Spokane, Wash. 99203. 


CANADA’ S Finest Lands. $4.00 An Acre 
and Up. Acquired Through Estate Liquida- 
tions. Suitable For Hunting. Fishing, 
Camps, Cottages, Farming, Timber, Min- 
erals, Investment. Small Monthly Pay- 
ments. Free Descriptive Bookiet. Canadian 
Estate Land, 194 Wilson Ave., Suite 101- 
SE, Toronto 12, Canada. 


BUY without risk for Retirement, Vaca- 
tion. or Investment—under America's only 
"No-Risk Purchase Plan''—in Carolina 
Coast multi-million dollar, 14,000-acre de- 
velopment. 10 year money-back guarantee, 
14 acre homesites as low as $495.00; $5.00 
down. $5.44 monthly. Motel, hunting, fish- 
ing, golf, country club, right on property. 
Private ocean beach, 50 fresh water lakes. 
Write for free literature. (Not offered to 
residents of California, Florida, New 
York.) Boiling Spring Lakes, Southport 
2-W, North Carolina 28461, 


ort; summer | 


Your inspection wel- | 


FREE . New SUMMER CATALOG! 
Describes. bat of farms, ranches, 
town and country homes, businesses in 31 
states coast to coast! Specify t prop- 
erty and location serene. Zip code, 
please, UNITED F 
West 47th St., Kansas City. Mo. 64112. 


NEW! FREE! Big 196 page Summer 
CATALOG! Thousands of properties de- 
scribed, pictured—-Land, Farms, Homes, 
Businesses—Waterfront, Recreation, Re- 
tirement. Selected Best thruout the U.S3.! 


the World's "ps STROUT REALTY, 
60-ZB E, 42nd St, NY. NY; 7-25 S. Dear- 
born, Chicago, i 521-ZB E. Green, Pasa- 
dena, Cal. 


CALIFORNIA acreage, $20 Down; $20 
c Galleries, Box 35291, Los Angeles 
9 i 


FLORIDA 215-Acre beautiful wooded 
Estates. Only $995. Terms. Refund Guar- 
anteed. High, dry, desirable community. 
Splendid roads. Free information. Owen- 


wood, Fountain, Florida 32438. ADG66LS- 


151(A- -9). 


33 SPORTING GOODS, GUNS, 
FISHING TACKLE, ETC. 


^"LIVE-Catch Animal Traps. A size for 
every rpose. Also fish, sparrow, turtle, 
and Cher traps. World's largest selection, 
Free catalog. Sensitronix, 2225-MC2 0 Lou 
Ellen, Houston, Texas 11018." 


FREE .. . Wholesale Catalog, Beads, 


Spinners, Lure Parts, Sinker Molds, TIER, | 


Reels. 
43614. 


Finnysports (PE) Toledo, Ohio 


FREE . Wholesale Catalog. Axrow 
Shafts. Broadheads, Fletchings, Fisharrow 
arts, Tools, Bows. Finnysports (23G). To- 
edo, Ohio 43614, 


"FOUL-Weather Friend—Alaskairkaat. sg 
Dry and comfortable, lightweight, (2 lbs.) 
knee length, rainproof coat with inflatable 
air cushion. 100% Nylon—Ideal for hunt- 
ers, fishermen, hikers and aircraft survi- 
val gear. Choice of colors & sizes. Free 
Brochure. 5603 Silverton Rd.. Room i12, 
Salem, Oregon 97303. 


BINOCULARS. Hunting & Shooting Sup- 
plies, Toy & Model Steam Engines. Free 


Catalog, Gun Shop, Baker, Ore. 97814. 


FAMOUS-LURES "CGet-Acquainted'' 
Special! Latest  Action-Plugs, Spinners. 
Wobblers, Plastic-Baits, 30 Different ($25. 
Value) only $4.95. All different Twelve- 
Spinners ($7.00 Value) only Hd 99, Twelve- 
Spoons ($6.00 Value) only $1.99. Satisfac- 
tion Guaranteed! Order Now! (Free Cata- 


log.) Sports Liquidators. Box 1361-J, Bur- | 


bank, California 91505. 


“PREE 1968 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle, Archery, 
Hunting and Camping Equipment—Thou- 
sands of items. Cabelas’ Inc., Dept. R. 
Chappell, Nebraska 69129." 


————— EEE I 


OUTDOOR Discount Catalog Featuring 
Rods, Reels, Lines. Golf Equipment, etc. 
Orchard Trading Company, Box 241-P5. 
Hastings, Michigan. 


“FREE Gun and Ammo Bargain Lists. 
Century Arms, St. Albans, Vermont 05478.” 


OVER, 5,000 Hard-To-Find Fishing Spe- 
cialties and kits galore. Send for free 
170-page catalog. Netcraft Co., Dept, PS. 
Toledo, Ohio 43613. 


34 CAMPING EQUIPMENT 
& TENTS 


JUMBO CATALOG—tents, sleeping bags, 
camping supplies, GI. Surplus, outdoor 
clothing. Free 124 page 1968 edition. Write 
today. I Goldberg, Dept. P.S., 429 Market 
Street, Philadelphia, Pa. 19106. 


CAMPING Equipment. Tents. Sleeping 
Bags. World's greatest selection. Free giant 
catalogue, Morsan, 810G, Route 17, Para- 
mus. New Jersey 07652. 


36 HOUSEHOLD PETS 


LIVE Seahorses, marine  specimens- 
aquarium supplies, Illustrated catalog 15c. 
Marine, Box 248-107, Dania, Florida. 


BUY  Direct-Save: Monkeys, Ocelots. 
Birds, Reptiles, List 10c. Exotic Animal 
Importers Inc., Box 632-6, South Miami, 
Florida 33143. 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
par Free details. White's Rabbitry, Mt. 
Vernon, Ohio 43050. 


MAKE Money raising chinchillas, mink, 
rabbits, cavies for us. Free Information. 
Keeney Brothers, New Freedom 2, Penna. 


EARN $10,000 Yearly Rais Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin. American Angora 


Company, Malta 1, Montana 59538. 


FALCONERS, Selling Roadside Hawks 
$39.50. Express collect. Send 50c for com- 
plete Animal Bird list. Birds, Grove, 
Oklahoma 74 114344. 


INCUBATORS, Thermostatically con- 
trolled. Holds 24 chicken eggs. More quail. 
Satisfaction guaranteed. $25.00 plus 
freight, C.O.D. L&L Pets, P.O. Box 3343, 
El Monte, Calif. 91733. 


39 EARTHWORMS, 
CRICKETS, FROGS 


EARN Money raising fishworms for us! 


Exciting details FERR Oakhaven-121, Cedar 
Hill, Texas 75104 


FREE Literature— We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms. Carter Farm-12, Plains, 
Georgia 31780. 


40 HUNTING & FISHING 


INFORMATION 
"FISH traps, collapsible. Pond-lake 
types. Animal, bird traps. Free catalog 
and trapping secrets. Sensitronix, 2225- 
F24 Lou Ellen, Houston, Texas 77018" 
42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war surplus 
Optical bargains. Lenses. Prisms. ele- 
Scopes, Binoculars, etc. Jaegers. 
Merrick Road, Lynbrook, New York. 


BINOCULAR, Riflescope Sale! Free color 
catalog. 100 Models $9.95—$250.00. Write: 
United, 9043 South Western BCAT-1016, 
Chicago 60620. 


SCIENCE Bargains! Lenses, Telescopes, 


binoculars, microscopes, kits, parts, war 
surplus. Send $1.50 for beginners’ 10-lens 
kit with instruction booklet. Order Stock 
2-CN, Request Free 148-page Catalog CN, 
Edmund Scientific Co., Barrington. New 
Jersey, 08007. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Request Catalog. Koyu, 3860 Crenshaw 
Blvd., Los Angeles, California 90008. 


World famous ''Dynascope'' Telescope. 
Build your own reflector lescope; mir- 
rors, eyepieces, tripods, accessories. Re- 
quest free brochures, Criterion Manufac- 
turing, Dept. PS-18, Hartford, Conn. 06101. 


. REFLECTOR and Refractor Telescopes, 
Kits, Mirrors. Lenses, etc. Catalog 10c. 
Suffolk Science, Mattituck, N. Y. 11952. 


ASTRONOMICAL Books, Star—Atlases, 
free list. Herbert Luft. Box 91, Bayside, 
N.Y. 11364. 


43 GOVERNMENT SURPLUS 

1968 SURPLUS Army, Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 707 Junior Ter- 
race, Dept. 9-M, Chicago, Ill. 60613. 

JEEPS From-—-$52.50, Typewriters From 
—$4.15. Cars From—$31. 20. Walkie-Talk- 
les, Motorcycles, Airplanes, Boats, Typi- 
cal “As Is" Bid Bargains From Uncle 
Sam. Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402-528, Ja- 
maica, New York 11430. 


JEEPS Typically From $53.90—Trucks 
From  $78.40— Boats, Typewriters, Air- 
planes, Sporting Equipment, used, 100,000 
Bargains Direct From Government, Many 
in Your Area, Complete Sales Directory 
and Surplus Catalog $1.00 (Deductible 
First $10.00 Order), Surplus Service, Box 
820-B, Holland, Michigan 49424. 


GOVERNMENT Surplus How And Where 
To Buy In Your Area. Send $1.00 To Sur- 
plus Information, PS Headquarters Build- 
ing, Washington, D.C. 20036. 
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LOOK! $50 Jeeps? New? Used? Repair- 
able? Wrecked? Stripped? Our New U.S. 
Gov't. Official Jeep and Surplus Personal 
Property Buying Manual is the Most! 
Latest most accurate information $1 ppd. 
1000s of items. B Surplus Catalogue 
Free with every order for manual, Sur- 
plus Buyers Manual, Dept. PS, Box 189, 
York, Pa. 17405. 


HOW and Where To Buy Surplus. Send | 


"5c For Surplus Listings To: Richard 


Knoll, 154 Nevada Ave., Buffalo, New 
York 14211. | 
45 BODY-BUILDING, SELF- 


DEFENSE COURSES 


“GIANT Arms.” Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
or refund. Gaucho, Box 9309-56, Chicago 
60690. | 


KARATE—complete instructions, Illus- 
trated, only $1.25. Bales Co.. Box 5050, Rt. 
2-PS. Escondido, California 92025. 


CHINESE Karate. Complete Course with 
Identification Card and Wall Certificate, 
only $1.00. Kungfu, Box 16853, Dept. 
(5-H), Jacksonville, Florida 32216. j 


Free bro- 


POWERFUL Muscles Fast! 
chure! Universal Bodybuilding, Box 4327-B 
Northeastern, Dearborn, Michigan 48126. 


46 PROFITABLE 
OCCUPATIONS 


HOME Electronics Course only $26.95. 
Learn profitable occupation. Free litera- 
ture, Edu-Kits, Department 688A, Hewlett, 
New York 11557. 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
tions. Doolin, 2016 Canton, Dallas, Texas 
15201. 

FREE Literature — Make Big Money 
Reining Fishworms and Crickets. Carter 
Farm-10, Plains, Ga. 


SS 
HOW to Make Money Writing Short 


Paragraphs. Information Free. Barrett, 
Dept. C-86-D2, 6216 N. Clark, Chicago, 
60626. 


EASY-to-start rubber stamp business at 
home in spare time. Make up to $16.50 an 
hour without experience. Facts free. Write 
to: Roberts, 1512 Jarvis, Room CR-3-DO 
Chicago, Ill. 60626. 


FT. SMITH Auction School, Ft. Smith, 
Ark. 2 locations. Resident & home study. 
Veteran approved. 


“HOW To Repair Your Own Clocks 
and Make Money Repairing Others.” 
Write: McEntire, 323 Tram Road, Colum- 
bia, S.C. 29210. 


"BIG Money In Computer Program- 
ming’. Free Booklet. ACI, Box 4965, 
Clearwater, Florida 33518. 


47 BOOKS & MAGAZINES 


BACK issues—Thousands. 125 Publica- 
tions—List 30c. Kelley, 65 California, 
Hempstead, New York 11550. 


BOWLERS’ Free Information: Perma- 
nent v ELO Camp, 759 Harvard E., Seat- 
tle 98102. 


NATIONAL Geographic Magazine, 1888- 
eat 465-PS 


a 


PUZZLE-Chess Fans-Free subscription 
to: stic Knight, P.O. Box 1023, Dan- 
bury, Conn, 06810. 


DUry, VOLL, VOUDEM. LB M 
PROFITABLE Improvement Books, Free 

Catalogs. Margas, 1924 North New Hamp- 

shire, Los Angeles, California 90021. 


ADULT Books!!! CAPIO 6c stamp. 
C&R, Box 1016, Evanston, linois 60433. 


“UNUSUAL” Books! Catalogue Free! 
International (PS), Box 7798, Atlanta 8B, 
Georgia 30309. 


IN Commemoration of the 50th Anni- 
versary of the Russian Revolution Send 
£1.00 for Red Primer for Children and 
Diplomats to the Authority of Anti-Com- 
munist Activities, P. O. Box 206, Cassop- 
olis, Mich. 49031. 


n———— E 
REPAIR, How-To-Do-It Books. Free 


Catalog. Handyman Books, Box  52G, 
Westbury, N. Y. 11590. 


230 | POPULAR SCIENCE 


RT. Box 10839, Houston, Texas 77018. 


es 
STEEL Cents, 1943PDS (3)-19558 Un- 


48 TOYS & GAMES 


ISOMETRIC  Hypercubes! Remarkable 
new puzzletoy. $3.95. Interobotco, Minne- 
apolis, Minnesota 55423. 


49 JOKES & NOVELTIES 


log 25c. Joke, Box 721F, Chicago. 60680. 


FIREWORKS, Jokes and Novelties. 


Adults only. Send $1.00 for sample and | 


details. J.C.S. Novelties, 
troit, Michigan 48213. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


CATALOG 10c (1,500, 399 tricks, jokes, 
novelties}. Elbee, 7408-J, San Antonio, 
Texas 78207. 


WORLD'S finest professional magic 
Joker novelties. Giant illustrated catalog 
10c. Top Hat, Evanston 13, Illinois. 


COMPLETELY illustrated 84 Page Cata- 
dw Manhattan Magic, Box 334-5, 


WORLD'S Greatest Professional Magic 
Tricks, Jokers! Giant Illustrated Catalog!! 
deluxe!! 164 Pages Thick!! 10c. House of 


1000 Mysteries, Dept. PS8C, Ft. Lauder- 


Box 8183, De- 


dale, Florida 33308. 


ENTERTAIN with magic! For 53 years 
Douglas magic has mystified people all 
over the world, Send 10c today for Catalog 
#37 Douglas Magicland, Dept. 22, Dallas, 
Texas 75221. 


Ai€XAS iMi. O OO l mmama 

MAGIC Catalog. World's finest, 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals, Kanter's, P-200 South 
13th 5t., Philadelphia, Pa. 19107. 


POSERS! Mind-Benders! How's your 
I.Q.? $1.00 for 50 posers plus 50 general 
knowledge. Answers. Cooper & Hart, Box 
519, Lakewood, Calif. 90714. 


BE A Magician! Two booklets NT 
sixty-eight tricks plus large professiona 
catalog, $1.00. Magic, Inc., 5080 Lincoln, 
Chicago, Illinols 60625. 


51 COINS & CURRENCY 


DIME: 1955-S, Only 25c. Bedrin, 1100A 
N.E, 125th, North Miami, Florida 33161. 


DISCOUNT Coins! Thousands! Catalog 
—Dime! Sullivan, Box 3330-B, St. Paul, 
Minnesota 55101. 


"OUT of circulation'' coins easily found 
with new electronic detector.  Locates 
buried coins, gold, silver, treasures. Want 
proof? Write for free literature. Relco- 


COINS Cheap! Catalogue 10c, Winters, 
1028 West Broadway, Minneapolis, Minne- 
Sota 55411. 


circulated Cent-Large Uncirculated M 
ican Silver Dollar-All only $1.00. Bargain 
pricelists included. Serendipity, Box 820G, 
Cupertino, California 95014. 


Brilliant Uncirculated, Only .00. 
mixed ''S' cents, only $1.00. 30 Different 
Uncirculated coins-30 Countries, Special 
$1.00. Bonanza, Box 4491G, San Jose, Cal- 
ifornia 95126. 


22 "S" LINCOLN Cents, including 
1955S, $1.60, 26, 1909-1939, $1.60. 10 “57 
Jeffersons, $1.60. All different. All three 
$4.50. Wholesale Pricelists included, Har- 
ris, 4535G  Stevenscreek, Santa Clara, 
California 95050. 


SCARCE Date Jefferson Nickels. All 
V.G. Satisfaction Guaranteed. 1942D- 
1949D-19515-1955- 


1950D-$14.50. Dates 
612B 


TOP Prices For Coins. Details 25c. Col- 
lector, Box 8264, East Hartford, Connecti- 
cut 06108. 


100 INDIAN and Lincoln Cents, 1920s' 
and Older, $5.00. Wesley Rood, West Union 
7, Iowa 52175. 


U.S. LIST Plus 415 Cent 10c. Schultheis, 
Devonshire, New Hyde Park, N. Y. 11040. 


40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney, 260 Washington, Bos- 
ton, Massachusetts 02108. 


LIBERTY Nickel, 60 years old. Coin List. 
ins, Mansfield, Massachu- 


SEVEN Different Liberty Nickels—$2.00. 
Huber's, 200 Baker Bldg., Minneapolis 
55402. | 

ALL Different Lincolns: 20 Uncirculated, 
50 Circulated, or 15 ''S." 99c each (plus 


25c handling). Coinvestors, 1008P McLean, 
Yonkers, N.Y. 10704. 


140 PAGE catalog foreign coins—curren- 
cy—25c. Jolie, Roslyn Heights, N.Y. 11577. 


LINCOLN Starter 50 different dates— 
mints, 1909-1939, $3.95. Koins, Box 382, 
Medway, Ohio 45341. 


SILVER Dollar $2.35 “While They Last” 
Listing. Fairway, 121-R, Rye, N.Y. 10580. 


LARGE Cent, Two Cent, Shield Nickel, 
$2.95. Allen, 5674 Beacon, Pittsburgh, 


Pennsylvania 15217. 


TRUNEFUL, 25,000 Indian-Lincoln cents 
from the 1920's and earlier mixed 'grab- 
bag’ style: 150-$10, sample bag of 20-$2. 
Mrs. L. Fischer, Box 743, Encino, Cali- 
fornia 91316. 


TEN Indianheads $3.10; Five V-Nickels 
$1.50; Eagle Cent $3.50; Listing! Nelson, 
346-R, Rye, New York 10580. 


$20.00 GOLD Cholce Uncirculated $72.50, 


two Types $136.50. Bargain Lists 
Other Sets 15c. Bebee's, 
Nebraska 68111. 


52 STAMP COLLECTING 


TRIANGLES, Diamonds, Twelve Dif- 
ferent exotic beauties 10c. Approvals. 
Stende, 3106 Superior, Bowle, Md. 20715. 


TWO Gigantic Space Sets—10c. Bonus 


Gold, 
Incorp., Omaha, 


ap rovals, Barton, 561-P Second ve., 
Elizabeth, New Jersey 07202. da 
“COLORFUL” Set Free! Request Ap- 


provals. Gorliz, 1915CS, Naples, Fla. 33940. 


WONDERLAND Collection Twelve Fan- 
tastic Diamonds, Triangles, 10c. Approvals. 
Dealing, Box 185, Long Lake, Minn. 55356. 


EC DE UNE 
^ 4 4 TOVALIS. n mps, 
Lubbock, Texas 79410. =e e 


FREE! Triangles, Scout, 25 others. Ap- 
provals, Cambridge, Box 411, Cambridge, 
Ohio 43725. 


STAMPS Free! New issues—New Coun- 
e 


SEND 10c for Stamp Grab Bag. Over 100 
unassorted old and cds Asia, ora, fo 
us- 


225 STAMPS For only 10c! This mam- 
moth value includes Airmalls, Pictorials; 
stamps from strange Countrles cataloging 
up to 25c each! Also Approvals, Mystic 
Stamp Company, Camden 55, N.Y. 


RUSSIA High-Value Collection. 32 differ- 
ent Russia—some over 50 years old! Com- 
memoratives. Czarist Issues, Airmails. Cat- 
alog price $2.99. Special Get-Acquainted 
Offer—all for only 10c! H. E. Harris, Dept. 
GG-6, Boston, Mass. 02117. 


50 USA revenues $1.00. No approvals. 
Meyers, 
fornia. 


GIANT Stamp Collection including: As- 
tronauts, Satellites, Moonrockets, Boy 
Scout issue, complete U.N. Set, recent 
Olympic and Sport issues from many 
countries, etc., Plus Big Stamp Dictionar 
and Approvals. Everything, 10c, Stampex, 
Box 47-RP, White Plains, N.Y. 


ae | 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at 1c each, mount- 
ed in Scott order. Bullot Philatelics, 6815 
Bay Parkway. Brooklyn, New York 11204. 


EXPLOSIVE Near Enst always in the 
news, We are offering a nice collection of 
stamps from—Israel, Egypt, Jordan, Sy- 
ria, Iraq, etc. for only 10c to approval 
applicants, Clark Stamps, Dept. 58C, Mus- 
kegon, Michigan 49444. 


ABSOLUTELY Free 25 Different United 
States Commemoratives When Hequesting 
United States Approvals, K & B, Box 70. 
Brooklyn, New York 112 11223. 


NEW Issues — Free 
list. Brooks. 2601-P Avenue ' 
29, New York. 


NUDES set 44)—Unusual Approvals 10c. 
Atlas, Plainfield, Racine, Wisconsin. - 

United States commemorative collec- 
tion containing 33 different—-10c. Approv- 
als, White, 516-W Avenue L. Brooklyn 
30, New York. 


—— —— — — 


80 DIFFERENT U. S, Stamps, Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co.. Box 
338-Y, Yorktown Heights, N.Y. 10598. 


ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—10c. approvals. Ste- 
vens, Box 105B. Homecrest Sta., Brooklyn 
2D, N. Y 

AMAZING Offer! 200 U.S. Stamps—in- 
cluding commemoratives, airmails. high 
denominations to $1.00—only 10c to Ap- 


Weekly illustrated 
'U", Brooklyn 


proval Applicants!! Illustrated Bargain 
ists free. Mystic Stamp Co.. Dept. 55. 
Camden, New York. 


U.S. Mint Specials! Flag Set Cumpiate, 
$1.00; 1c, 2c. 3c Famous Americans (21 
different), 51.00, Free list. Brooks, 2601 
Avenue “U.” Brooklyn 29. N. Y. 

BEAUTIFUL Topical Collection — In- 
cludes Olympic sports stamps. wild ani- 
mals, bi-color triangles. colorful birds, 
outer space stamps. Poland kitten stamp. 
and others. 10c with approvals, Sunny 
Stamps, Dept. -58-A, Fruitport, Michi- 
gan 49415. 


AMERICANS on Foreign Stamps—Pres- 
idents Kennedy. Roosevelt, Lincoln. U.S. 
Spaceman, Princess Grace & Others. 10c 
with approvals, Roseland Stamps, Dept. 
58, Spring Lake, . Michigan 49456. 

NEW African Stamp Collection — in- 
cluding Burundi, Guinea, Mali, Rwanda, 
Togo and others. A colorful addition to 
your collection. 10c with approvals. Capi- 
tal Stamps, Dept. =58B,  Ferrysburg. 
Michigan 49409. 


50 YEARS Old, fifteen different United 
States. over fifty years old—-10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


WOW! 110 All Different Germany 10c. 
Commemoratives, 
Big catalog, bargain lists also. fine stamps 
from our approval service, Which you may 
return without purchases and cancel ser- 


— 


vice at any time, Jamestown Stamp, Dept. | 


A5BPS, Jamestown, N.Y. 14701. 


FREE 100 World Wide Stamps when 
requesting Mint Pictorial Approvals. Dept. 
PS, K & B Stamp Co., Box 70, Brooklyn. 
New York 11223. 


FREE! Trian les, Scout. 25 others. Ap- 
provals. Cambridge, Box 411, Cambridge, 
Ohio 43725. 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains includ- 
ing U.S. & B.N.A .stamps, packets, albums, 
accessories and supplies, Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
E58PS. Jamestown, N.Y. 14701. 


WOW! 1,000 Different Worldwide-Valued 
over $20.00 only $1.00 with quality approv- 
als. Universal, Box 6, Kenosha 6, Wiscon- 
sin 53141. 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals, Reeves, Box 597P. 
Miami, Florida 33137. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


Airmails, High Values, | 


Center, Kennebunk, 


| provals, _ top icals. 


RARE old U.S., Famous Americans, 
Flags, Commemoratives with approvals. 
Gift to Buyers, 10c mailing, Metropolitan 
Stamps, Box 312 SIC, Jackson Heights, 
New York 11372. 


| FREE: United States Stamp Price List. 


Richards, Box 323A, North Miami, Fla. 33161. 


FREE: 30 Different United States Com- 
memoratives. Approvals Included. Shelron, 


Box o4TK, t, North Miami, Fla. 33161. 


EN gi 


FREE!! 55 ‘Triangles, Rockets, Others! 
Colorful, Low-Priced Approvals. L. Baird, 
PS-19, Box 8128, Portland, Oregon 97207. 


SENSATIONAL Free Offer: 20 Different 
Outer Space stamps, selected approvals. 
Louis Morrison, 1027 Maryland, Cape May, 
N.J. 08204. 


2c, dc APPROVALS, Other bargains. 
March, Box 22092, Memphis, Tenn. 38122. 


500 DIFFERENT Stamps $1. 00 with ap- 
provals, Smith, 508U Brooks, College Sta- 
tion, Texas T7840. ae 


TRIANGLES Galore! Three beautiful 
sets of triangles plus 105 different includ- 
ing colorful Asiatic pictorials, Send only 
10c today, Also, collection building set- 
and-single approvals. Shaw Stamp Com- 


pany, Dept 101, Drawer E, Montevallo, 
Alabam a 35115. oss «Desi IESER 
FREE-—World's Greatest Premium--5000 


all different stamps, actual Catalogue val- 
ue over $100.00 given approval buyers. 
Thrifty Stamps, Grossmont, Calif. 92041, 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut. 
Mansfield, Ohío 44903. a 


“ATTRACTIVE approvals on request. 
C&F Stamps. 655 , Forbes St.. East Hart- 
ford, Conn, 06118." ne carne ata 


GREAT Gift—$5 buys vearly First Day 
Cover Service, Bateman, Case Road, Lake- 
wood. N.J. 08701. 


U.S. STAMPS On Ap Approval. Many find 
our selections more appealing. We think 
vou will, too. Beginning or advanced adults 
only, please, Engle, Box 8S. Lowell, Michi- 
gan 49331. 


500 FINE Mixed Canada, 15c. “Niekerk”, 
Box 573-PS, Barrie. Ontario. Canada. 


nioa umi lor ummnnionig — áÓ—— 


50 DIFFERENT Old U.S, Revenue 
Stamps 50c, Winchester Stamps, Box 1592, 
Mansfield. Ohio 44907. 


FREE Surprise collection sent with Ap- 
provals, Jay. 1784 Union, San Francisco, 
94123. 


FREE First Day Cover, Approvals; Gall, 
Box 96P5, Coopersburg, P: Pa. 18036. 


TI jJifferer 20c. Approvals. 
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TEN Different. "Nudes: 
Stamp Farm, 2825, Oxford, Wis. 53952. 

— 230 STAMPS Only 10c with Approvals. 
Collection contains stamps from many 
countries. Commemoratives, Air Mails in- 
cluded. Fain’s Stamp Agency-6, Edison, 
Georgia 31746, 


SS an 


FREE! ! ! Beautiful stamps—Gold, sil- 
ver, others. Approvals. Delor, 21127 Fleet- 
wood, Harper Woods, Michigan 48236. 
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WORLDWIDE approvals, special offers. 
M.E.G. de Martinez, P. Sanchez 134 Nte, 
Monterrey, Mexico. 


———r —À HHLR0«—:  « ——— 


FREE Space Collection with approvals. 
Tiget, Box 1496, Denver, Colorado 80201. 


a Se 


J MYSTERY bag stamp collection - only 

| 10c. Hill Co., Deflance, Ohio. 

ASIAN Exotic Pictorial Set Free. Ap- 
provals, Iannuzzi. Box 76241-C, Los An- 
geles 90005. a 

"GOYA Nude” stamp 25c. Approvals. 

Penna. 


Royal Stamp Company, Tamaqua, 
18252. 


U, 5. 
beautiful 


BARGAIN: 50 different 10c with 
world-wide approvals. Stamp 
Maine 04043. 


RUSSIAN space set 10c. Russian Ap- 
Snedco, Waldwick, N.J. 


40,000 DIFFERENT. Amazing new plan 
builds your collection systematically, coun- 
try by country, As low as 50c weekly. 
Ware, Monroe 70, Connecticut. 


U.S. APPROVALS. Low prices, Eagle, 
2231 Romine Ave., Pittsburgh, Pa. 15226. 


ATTRACTIVE Iceland Poines Set, com- 
plete 25c Gift set, Approvals, Daufeldt 


| P-2, Atalissa, Iowa 52720 
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FREE Sample! Interesting, informative, 
illustrated. National Stamp News, Ander- 
son. South Carolina 29621. 


INDIA'S Stamp Journal! 12 Month Sub- 
scription, (English) $2.50. Bedard Publi- 
cations, =5215-PS, Detroit. Mich. 48236. 

“INVERTED Error" Da Hammar- 
skjold, 5c with approvals, Belmont Stamp 
Washington, D. C. 20015. 

5 MILLION Foreign Stamps 2c each! 
Send for gigantic approvals! ABC. Box 
6000-PS, San Francisco, California 94101. 


os 
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1000 FINE Mixed United States Stamps 
25c. Wright's. Box 2122, Hagerstown, 
Maryland 21740. 

125 DIFFERENT fine — stamps 1c. 
Stamps Of Ferguson, 811 S, Florissant Rd., 
Ferguson, Mo. 63135. 


P DIL EET HIDE. GUN 
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TWO Complete mint sets 5c. Approvals. 
Hamilton, 7150 Cyril, Chicago OC-5, Illi- 
nois 60549. 


53 OLD STAMPS WANTED 
I PAY $250 each for 1924 lc green 


Franklin stamps, rotary perforated eleven 
($2,500 unused). Send 25c for illustrated 
folders showing amazing prices paid for 
old stamps, coins. collections. Vincent, 
85PS. Bronx. New York 10458. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


POLICE — — Fire — Aircraft — Marine 
-—- Amateur calls on your broadcast radio 
with Tunaverter! Tunable and crystal in 
one! Guaranteed! Free catalog. Salch Co., 
Woodsboro PS, Texas 78393. 


— m u 


FIX Your Own TV, Save 80i! Send 25c 
for new Illustrated Chart showing exactly 
how. We'll include free Giant Electronics 
Catalog, Zalytron, 469 Jericho Tpke, Mine- 
ola, N.Y. 11501. 


33c TUBES. Radio & TV! Free List. 
Cornell, 4217-S University, San Diego 5, 
California. 


POLICE Radio. Hear all police calls, 
fire departments. Sheriffs, taxis, ambu- 
lances, Highway Patrol, New 5 band por- 
table radio and direction finder. ree 
Booklet. NovaTech, Dept. 336, Redondo 
Beach 90278. — 


TRANSISTORIZED converter kit: Re- 
celve police, Fire: 30-50 or 100-200 MC. 
With perforated board $5.00; With etched 
board $7.50. Instructions included. Crystal 
controlled, Crystal $2.50. Meshna, North 
Reading, Mass. 01864. 

GOVERNMENT surplug electronics, 
gadgeteers illustrated catalog 25c. Meshna, 


Nahant. Mass. 01908 
55 HI-FI, STEREO, 
ELECTRONICS 


SLEEP-LEARNING H Kils—endless tapes. 
timers, complete outfits. Catalog free. 
SLEA, Box 24-SB, Olympia, Washington. 

TAPE recorders, Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner, 1523A 
dericho Tpke., New Hyde Park 1, New 
ork. 


nmen B aa a a a a ———————— I 


HOBBYISTS., Experimenters, Amateur 
Scientists, Students . . Construction 
Plans—All complete including drawings, 
schematics, parts lists, prices, parts sources 
... Laser—Build your own coherent-light 
optical laser. Operates in the pulse mode, 
in the visible light range--$6.00 . . . Diode 
Laser--invisible light (infrared) can be 
continuously modulated—5$3.00 , . . Radar 
—Build your own ultrasonic doppler radar. 
Detect motion of people, automobiles, even 
falling rain drops. Transistorized, uses 
standard small 9-volt battery—s4. 00 

Or send 25c coin or stamps for complete 


catalog . . . Technical Writers Grou 
Box 5994. State College Station, Raleig 
N.C. 27607. 


SCOTCH Recording Tapes. Tape He- 
corders. Catalog 10c. Tower, Lafayette Hill, 
Pennsylvania 19444. 


HOME Electronics Course only $26. 95. 


Free literature,  Edu-Kits, Department 
686A Hewlett, New York 11557. 
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TAPE recorder sale. Brand new, nation- | 


ally advertised brands, $10.00 above cost. 
Special prices on Hi-Fi Components and 
color television, Arkay Sales, 1028-G Com- 
monwealth Avenue, Boston, Mass. 02215. 


LOUDSPEAKERS, Enclosures, Kits. Lit- 
erature. Factory Prices! Auratone 158, 
Chula Vista, Calif. 92011. 


56 PHONOGRAPH RECORDS, 
TAPES 
2.500 UNUSUAL Hobby, Party Records, 


Others: Free Catalogue. Rose’s Records, 
300 Chelsea, Louisville, Kentucky 40207. 


anywhere U.S.A. Free 70-page catalog, We 


sories, Beware of slogans, ' | 

as the discount information you supply 

our competitor is invariably reported to 

E factory. Saxitone, P Columbia Road, 
. W., Washington, D. C. 20009. 


TAPES! Car stereo (4 or 8) exchanged. 
Tired listening same music cartridges? 
. postpaid 


or Acceptable exchanges, request free cat- 
alog. El Paso Tape 
PS. P.O. Box 1055, El Paso, Texas 19946. 


57 MUSICAL INSTRUMENTS 


price, Freeport Music, 127 Sunrise High- 
way, F Freeport, New York 11520. 


ACCORDIONS, Guitars, Band Instru- 
ments! Save to 50%. Famous makes. Easi- 


International Music Mart, 


5535-P Belmont, Chicago 60641, 
MAKE Guitars for pleasure or profit. 


E. Baltimore St., Baltimore, Md. 


REBUILD A Pla ET Piano! Details from 
Vestal Press, Ves , N. X. 13850. 


BANJOS. Al] Kinds, Bought. Sold, Trad- 
. Richelieu, 215 S. Washington, Whea- 
ton, Illinois 60187. 


SWISS Musical Movements. Mechanlcal- 
Electrical, Spielman, 131 West 42nd, New 
York 10038. 


GUITAR, Banjo Making, books, plans, 
wood, necks, tools, List 20c. Wildwood. 510 
East llth Street, New York, N. Y. 10009. 


ELECTRIC Guitars, amplifiers, whole- 


sale. Free catalog. Carvin, PSM, Covina, 
California 91722. | 


58 SONG WRITERS 
SONGS, Poems Wanted! Accepted songs 


à 


published, recorded at our expense! Talent 


17-PS Longwood Road. Quincy, Mass. 


POEMS set to music, Songs recorded. 
Send poems, songs. Crown Music, 49-P 
West 32, New York 10001. 


TOP Composer with publisher contacts 
needs song ideas. Share rovalties. Mid- 
south, 10623J Westland, Jackson, Missis- 
sippl 39209. 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by top 


Nashville artists. Write: Globe, 420 Broad, ! 


Nashville, Tenn. 37203 


SONGPOEMS Wanted. Send Poems For 
Offer. Nashville Music Institute. Box 532- 
PS, Nashville, Tennessee. 


59 IMPORT-EXPORT 


800 FOREIGN manufacturers sell to any- 
one! Addresses, Instructions, $2.00. Sin- 
clair Imports, 255 E. 400 N., Monroe City, 
Utah 84754. 


fornia 90714. 


232 | POPULAR SCIENCE 


| Opportunity to Do 


BIGGEST Japan's monthly wholesale 
catalogs! 5,000 pages, . 
2.500 pages, $10.00. Samples, $2. 
aire-P5, 57 West 76, New York, N.Y. 10023. 


60 BUSINESS 
OPPORTUNITIES 


YOU Can Make Extra Money Selling 
Hose-Post. New, Patented, Lawn and Gar- 
den Watering Device. Works Where A 
Sprinkler Can't. Profits To 100%. Details 
Free, Bel-Met, Dept. P-5, 101 N. Main 
St., Greensburg, Pa. 15601. 


“MAILORDER .. Cash-In-Advance 
Business!” Free Catalog. Methods, 
1934-FD, Lafayette Hill, Pa. 19444. 


PAINT Murals for profit. Earn $10-$15 
per hour. No art experience needed. New 
transfer method. Paint $100 murals for 
"pennies" in paint. Huge demand from 
bars, builders, homes, etc. Free Success 
Plan. Giant color catalog, 10c. Murals. 
Box 883-A-20, Tarzana, California 91356. 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance, Write today—We'll 
send your sure-fire selling kit by return 
mail, Dept. PX568 Superior Match Co.. 


| 7530 S. Greenwood, Chicago, Illinois 60619. 


HOME Electronics Course only $26.95. 
Great business opportunity. Free litera- 
ture, Edu-Kits, Department 687A, Hewlett, 
New York 11557. 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy "Make Money By Mail." Dis- 
closes free advertising, profitable products. 
Mailco, 
Angeles 90025. 


FREE book ‘‘Wholesaling For Profit" 
puts you in New Home Business. Direct 
Mail—Drop Ship Program brings you or- 
ders. SMC, "7630S55E, Gloria Avenue, Van 
Nuys, California 91406. 


TREMENDOUS Wholesale Bargains. 
Half milion nationally known products. 
Rockbottom prices. Closeouts, bankrupts. 
Dropship merchandise. Automobiles. World- 
wide imports. Hongkong clothes. Free de- 


| tails, International Buyers, Box 4633-P$S2, 


Colorado Springs, Colorado 80909. 
$100.00 WEEKLY spare room. Raise red- 


1554 Sepulveda, Dept, E695, Los | 


worms odorless, soiless way. Charlie Mor- 


gan, Box 116-C Bushnell, Florida 33513. 


EARN Money raising fishworms for us. 
Nr Oakhaven-42, Cedar Hill Texas. 


AMAZING New Home Business!!! Make 
Custom carrying cases for photographers. 
musicians, salesmen, 1001 others. Mail 
Plan brings big profit orders. Materials. 
instruction — everything supplied. Free 
Details, CCSC, 7630CSE, Gloria Ave., Van 
Nuvs, California 91406. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm. Plains, Georgia. 


VENDING Machine Catalog, Rake, 523 
PS Spring Garden, Phila., Pa. 19123, 


WORLD'S vryt Wholesale 
Buy from 10,00 

nese and Hong Kong Wholesalers. 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities, Box 730-B, Holland, Michi- 
Egan 49424. 


Supply. 


IMPORT-Export opportunity, profitable | 


world-wide, mail-order business from 
home, Without capital; or travel abroad. 
We ship proven plan, for no risk examina- 
tion, Experience unnecessary, Free details. 
Mellinger, Dept. B695, Los Angeles 90025. 


CLIP Newspaper items. $1.00-$5.00 each. 
HU free, Walter, Hox 1360-SA, Erie, 
enna. 


PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. GI Approved. Information free. 
Empire School, Miami, Florida 33145. 


$200.00 DAILY in Your Mailbox! Your 
What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B, Holland, Michigan 49423. 


"YOU Can Too! 


EP ee es A 


S.A., European, Japa- | 
Many | 


—— pe Se 


FREE ''Franchise Profit Letter’’ tells 
how unique NFR service is helping thou- 
sands sceking profitable businesses. Write 
today. National Franchise Reports, PS- 
528, 333 N. Michigan, Chicago 60601. 


$15.00 HOURLY Profit — Own Business 
with one serviceman, Quickly learned. 
Easy to do, Operate from home. Few Hun- 
dred dollars builds your own nationally ad- 
vertised business while continuing present 
job. Investigate immediately . . . before 
your territory is taken. Free booklet ex- 
plains evervthing. Send today. Then de- 
cide. Duraclean, C8-184 Duraclean Build- 
ing. Deerfield. Illinois. 


IMMEDIATE Profits with no capital or 
experience, Take orders for all magazine 
subscriptions. Friends and neighbors are 
your prospects. Write now for complete, 
free kit. McGregor Magazine Agency, Dept. 
BB8. Mount Morris, Illinois 61054. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mendine, Make tears, holes disap- 
pear from clothing, fabrics. Steady year- 
round demand from cleaners, laundries, 
homes. Details Free, Fabricon, 1535 How- 
ard. Chicago, Ill. 60626. 


VENDING Machines—No Selling. Oper- 


ate a Route of Coin Machines and Earn 
Amazing Profits, 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street, Baltimore 2, Maryland. 


o 


MEDICARE-Social Security. Earn top 
fees assisting clients obtain maximum ben- 
efits. National Tax School, Monsey 301QA, 
New York 10952. 


BECOME Tax consultant. Our students 
earn 51.000-53,000 every tax season pre- 
paring returns evenings. State approved. 
National Tax School, Monsey 1-QA, New 
York 10952. 


MEN-Women! Start Money-Making 
Plastic Laminating Business at home in 
spare time. Material that costs llc brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a day. Write for 
full particulars free. Rush name on post- 
card to: Warner, Room CL-3-DO, 1512 Jar- 
vis, Chicago, Ill 60626. 


$$MAILORDERSS$. Your Catalog. Write 
—Specialty, 409 W. Liberty, Rome, New 
York 13440. 


$80 DAY! Selling books by mail. Com- 


plete setup, DonKar, 1914B La Cana, Ha- 
cienda Heights, California 91745. 


I MADE $17,000 ON ONE DEAL 
Complete Information. 
Unikan, Box 6284-B, Marietta, Georgia 
3006 


UNLOCK Your Future. Become profes- 
sional Locksmith by spare time home- 
study. Make up to $6 per hour. All tools, 
equipment included. Facts free. Send 
name, Locksmithing Institute, Dept, 1311- 
058, Little Falls, New Jersey 07424. 


PERFECT husband-wife business, Learn 
Upholstery at home, Make $10 in an hour. 
Buy-repair-sell for even Ligger prenis. 
Kits, tools, included. Free Booklet. Up- 
holstery Institute, Dept. 53112058. Little 
Falls, New Jersey 67424, 


AMERICAN partners Wanted—for world's 
greatest proposition! Ornsteen, DuQuoin, 
Illinois 62832. 


GENERAL ELECTRIC invites you to in- 
vestigate the unusual profit opportunities 
open to appliance servicemen with a little 
capital, in the coin-operated laundry field. 
No business experlence necessary. Send 
for new brochure with information on how 
to get started, Write: General Electric Co., 
Dept. C15, Box 1916, Louisville, Ky. 40201. 


ADDRESSERS And Mailers needed. 
Send Stamp for information, Lindbloom 
Sales, 1508 8 Erie, Chicago 60622. 


EARN $1000.00 month operating Book- 
Ee. ing Tax Service, Universal, Box 664-P, 
Springfield, . Missouri 65801. 


PHONOGRAPH records, new, 4c. 
Watches, clocks. Drop shipment deal. Em- 
pire, Box 1313, Pittsburgh. Fa. 15230. 


FREE booklet, “How to earn $10,000 
yearly without selling." Start sparetime 
with $50 or less. Service ladies' nylon 
stocking racks in stores, Kendex Hosiery, 
Lindenhurst (D), New York 11757. 


Ő 


HOBBY shop for sale. Sacrifice price 
for quick sale due to illness. Good equip- 
ment and rA For information write: 
P.O. Box 3271, N, Fort Myers, Fla. 33903. 


MAKE Money in Mailorder Import. 
Write: International, 216 Jackson, Chica- 


go 60606. 


EXCLUSIVE Distributor Franchise, made 
big money selling quality automotive prod- 

ucts. ! prime territories available. 
Write for free catalog and details, Clean- 
bright, Dept. 705-2202 Folin St., Bronx, 
New York 10457. 


FASTEST Growing! Most completely 
trained and equipped! Unlimited growth 
in your own professional cleaning services 
ess, Moderate investment, For full 
information, write world's leading system 
—ServiceMaster, Dept. 474, Downers Grove, 
Illinois 60515. 


START Making More money now witn 
our top mail order products also better 
shine car polishes. Hand cleaner. Protec- 
tion Hand Lotion. Write: Norman Wiggs & 
Co.. 1406 E. 52nd St., Los Angeles 90011. 


CN n 


designs 
, Birdbaths, 
tains, wishing-wells, benches, etc, 

cal coloring formulas, marbleglazing. 
iusiratod brochure. Hollywood Cement- 


craft, 602 Athens Street, Altadena, Cali- 
fornia 81001. 
1.000's Different Opportunities! New 


Markets! Unusual Products! Unlimited Po- 
tential! Send Only $1.00 (Refundable) For 
Copy of “Canadian Horizons''—Hamco, 
36B-Elamath Place, Calgary, Canada. 


EE RR M En 


While Presently Employed. Five Figure 
Income For Responsible Applicant. Write: 
S.EK.R.S. Manufacturers, 2540 Olive Ave., 

Long Beach, Callfornia 90806. 


FREE Report, “Businesses You Can 
Launch At Home." Immediate earnings! 
Wyman Enterprises, A-216, Congers, New 
York 10920. 


IMPORT-Export Business Made Easy. 
Complete set up. Not just instructions. 
Hermes, 152 West 42, New York City 10036. 


DAY, Manufacturing concrete 
posts, Biar etc. Carlane, 1803 Fremont. 
Rapid Cit: City, South Dakota 57701. 


MAILORDER! $2,500.00 within six 
months. Guaranteed. "Enterprises," Box 
2185-P, Pueblo, Colorado 81004. 


DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Ful, Part Time; Experience 
Unnecessary; Details: Robert’s Drafting, 
1741 Circle Road, Baltimore, Md. 21204. 


$70 WEEELY-—Home spare time, Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D, Los An- 
geles 90034. 


IMMEDIATE Income collecting delin- | 


quent accounts by Mail. Associates, Box 


2023, Des Moines, Iowa 50310. 


MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 
bon, Box 54386—PSY, Los Angeles, Call- 
fornia 90054. 


SELL Books By Mall. 400% Profit. Royal, 
Box 450-M, Cleveland, Ohio 44127. 


BE YOUR OWN BOSS 
OVER 1,000 business opportunities. 50 
manuals show you how. Catalog Free. Riv- 
erside Enterprises, Riverside, 
New York 14830. 


40047 PROFIT selling books by mall. 
Orchard, Box 73-W, Gloversville, New 
York 12078. | 
MAKE $46 From Square Foot Plywood: 
saw or Bandsaw necessary. Free De- 
ls. Wooderd, Bridgewater, Mass 02324. 


SECOND Income News Reports On 200 
New Moneymaking Ideas. Each Issue — 
Three Issue Subscription $1.00. News-7, 
Box 63, Novato, Cal. 94947. 


q MONEYMAKING 

OPPORTUNITIES 
REPAIR Typewriters at Home! Inexpen- 
sive Course quickly trains you for $6.50 


hourly. Write: Athay, Tarentum, Pennsyl- 
vania 15084. 


Oy 


oe 


SPARE Time Cash—Sell Advertising 


| Book Matches—every business a prospect— 


8 | 


no investment—no experience needed 

build steady repeat business. Daily Cash 
commission in advance, Write today —We'll 
send your sure-fire selling kit by return 
mail, Dept. PA568 Superior Match Co., 


7930 S. Greenwood, Chicago, Illinois 60619. | 


EARN money at home with your type- 
writer. It's so easy. Free details. Ander- 
son's, Box 4468, San Jose, California 95126. 


EAEN Up To $2.10 Hour! Assemble Our 
Products. Supplies Furnished! United, Box 
55392-U, Indianapolis, Indiana 46205. 


MAKE $12.00 proflt each dozen assem- 
bling Belts. Details: Send Stamp. Redil- 
kut's, Loganville 41, Wisconsin. 


RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry, Mt. 
ernon, Ohio 43050. 


TE -AA aA L Uaa E OEE A 


FREE facts and descriptive bulletin, Be 
an Air Conditioning, Refrigeration, and 
Heating serviceman. High pay, jobs open 
everywhere, operate your own service busi- 
ness, no school or correspondence neces- 
sary. Write Doolin Trouble Shooter, 2016 


| Canton, Dallas, Texas. 


FREE Literature Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-l11l, Plains, í Ga. 


CLIP Newspaper items, $1. 00-$5. 00 carts: 
Details free. Walter, Box 1360-S, Erie, Pa. 

AMAZING successes through franchises! 
Become exclusive franchise holder your 
territory. Information rushed, National 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 60601. 


SPARE Time cash. Sell Famous Hanover 
Shoes. Actual samples and sales kit Free. 
No experience needed. No age limit. Lowest 
prices for high quality makes selling easy. 
Every man & prospect. Big daily commis- 
sions. For Full Details, write Hanover 
Shoe, 388 Carlisle, Hanover, Penna. 


Franchise Opportunities 


58 ACTIVE 
| avallable all over USA. Brochure details 


56 Franchise chances for you to have your 
own business tied with successful National 
Companies, Send name, address to W. 
Stewart, 1085 Walnut, Des Plaines, Illi- 
nois 60016. 


MONEY--SPARE TIME OPPORTUNITY 
WE PAY CASH FOR NOTHING 
inions, written from home, 
about samples of our clients' products. 
sell, canvass or learn. No 
Skils. No Experience. Just honesty. De- 
tails from: Research 669, Mineola, N. Y. 

11501, Dept. CF-21M. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 


what to write, where and how to sell, and | 


while extra income. Write to 
away. ae for iren mea. Barrett, 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time, Send name, age, for 5 months 
free subscription. Opportunity Magazine, 
B50 N. Dearborn, Dept. 18-EM, Chicago. 


HOMEWORK, malling circulars, salary! 
Free details! Cam Company, Dept. 155- 
ER, Verona, N. J. 07044. 


WANT To Win A Contest? Write: 
Prizewinner, Box 11569, St. Petersburg, 
Florida 33733. 


BIG profits in becoming a supplier to 
Major Industry through electroplating 
small parts araen non-metallics. 
Write for free Mason, Room 
CM-3-DO. 1512 ir poro Ill. 60626. 


SELL Your Photos. Report aos How, 
Where, Color SUE M MN 2 
Es] no, 


Varner Corp., 
BIG profits in mall order. Details free. 


Nevada 89505. 


Knowledge, 30K West Washington, 
cago 
LEARN To Fix Typewriters. rigger e 


| men. Hundreds 

Make up to $25 in one hour. earn, p 
in ate time. Industry Approved 
. free. Send name, Typewriter 
Repair School, Dept. 3311-068, Little Falls. 
New Jersey 07424. 


LN UR t ——— 


| tions 


| time. 


$200.00 FROM sheet 14” Plywood (Scrap) 
Detalls 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


HOW To Make Money With Everyday 
Colns and Stamps. Free Details. Hyltin, 
Box 1385, Austin, Texas 78767. 


WANTED! Addressers — Commission 
mailers. Stamp required. Ooton Distribu- 
tors, 122-SP Duke l Drive, Portsmouth, Vir- 
ginia 23103. 


MONEY... spare time... with your 
camera. Instructions, markets, more! 
$1.00, McFarland, Box #1, Bellerose, New 
York 11426. 


NEWEST! Hottest! Mail order plan, re- 
peat business, test proven, complete infor- 
mation plus samples of needed materials. 
Moneyback guarantee! $2.25. W. Gibson, 
2010 2010 Oregon, Berkeley, C Calif. 94703. 


"FIVE valuable inside reports" reveal 
How You Can Start Your Own Small Busi- 
nesses at Home. Confidential reports only 
$3.00. Popular Gifts Mart, 150 Broadway. 
NYC, N.Y. 10038. 


LEARN the secrets of repairing junk 
batteries. "Fabulous Profits" at ome 
Batteryman, Palm Desert, Calif. 92260. — 


HOMEWORK sample product, details 
25c, Meta Research, Dept. H-1, Box 145, 


Inglewood, Calif. 90306. 


MONEY Maker ‘Novelty Sky Hooks", 
Simple to make. Sample, pattern and in- 
structions—$1.00,  Benco, 2500 Fourth. 
Louisville, Kentucky 40208. 


WANT To Be a Millionaire? Let r me tell 
vou how, Send Name, Address, $1.00. 
gee P.O. Box 994, Mt. Dora, 

a 


FANTASTIC!! 500,000!! $1.00 "mA you 
in highly profitable mall order business. 
Money back guarantee, Marmir, 1566 Sher- 
man, Evanston, Illinois 60433. 


EARN money repairing small household 
electrical appliances, Send $1.00 for Know- 
How repair instructions, Electric, 3853 
Charter Oak Road, Virginia Beach, Vir- 
ginia 23452, 


PROFITABLE: ei Mall Order guides 
by catalog 25c. Nicholas, 5P Baron Ave- 
nue, Marlton, N.J. 08053. 


ADDRESSERS Wanted, We furnish you 
work now. Name, age, 25c to: Hugh, Box 
103-A Edison Center, Miami, Fla. 33151. 


TWO Free Catalogs, Terrific money- 
making opportunities! Midwest Mail Sales, 
44R2-CP Shawano, Wisconsin 54166, 


HOW to make money by mail! Instruc- 
$1.00. Guaranteed. Discount. 6415 
Sycamore Meadows, Malibu, Calif. 90265. 


MAKING extra money, confidential re- 
port, $1.00. Bell, 734 N. 32nd 5t., Mil- 
waukee, Wisconsin 53208. 


BECOME Notary Public! Free Particu- 
lars. Stationers Exchange, 405-S, Richardt, 
Evansville, Indiana 47711. 


SHARP $$$$ opportunity! One low-cost 
machine sharpens-serrates knives, scissors, 
pinking shears. Earn $6-$9 hourly in spare 
ofessional results without experi- 
ence. Free details, Beaver Grinder, 258C 
Nielsen Building, Eugene, Oregon 97402. 


62 EMPLOYMENT 
INFORMATION 


IMMEDIATE Openings for overseas 
work. Men and women needed worldwide 
in all iae also student summer jobs. 
High pay, free travel family housing, 
choice locations, Details free, Write: World 
Jobs, Box 1026-P, Providence, R. I. 02901. 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $2,000.00 monthly. Paid Over- 
time, travel, bonuses. Write: Universal Em- 
ployment B-4, Woodbridge, Connecticut. 


AUSTRALIA Wants You! 
Assisted Passage. Unilmited portunities. 
Latest Government Information $1.00. 
Austco, Box 3623-F, Long Beach, Cali- 
fornia 90803. 


Government 


CANADA Booms! Adventure, outdoor 
life, great potential. Americans welcome. 
Send $1.00 for Canadian Opportunities 
Handbook. Canasearch, Box CP-13036, St. 
Petersburg, Florida 33733. 


MAY 1968 | 233 


HIGH paying overseas jobs. TTE 
tion, Mining, 1. Bonuses. Travel ex- 
penses, extras. International Information 
Service, 109, Cortez, Florida 33522. 
BOOMING Australia pays travel allow- 
ance to get You! Good Jobs, Adventure. 


Latest Handbook describing SINE: 
entry requirements, advantages, or- 
buniti $1.00. Buckeye, Box 1032FE, air- 


born, Ohio 45324. f A 


MAKE $18,135.57 yearly — U.S. Tax ex- 
empt working Foreign! I have. Amazing 
details Free! International Counselor, Box 
6166-PS, Waco, Texas 76706. 


LONG ISLAND Jobs — Also Rentals, 
Sales, Same Area. B8 Pages Leading News- 
paper, 3 Consecutive Fridays. Free Map 
$3.00. Febak, Box 26, Bluepoint, N.Y. 11715 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 


Research Specialists, 83-45 Vietor Ave., 
Elmhurst, N.Y. 11373. 

FINEST Homes, direct, wholesale prices 
$1269.00-$3286.00, 100% financing, details 
$1.00. Reduce milk bill !5, information 
$1.00. 24 Health formulas $10.00. '"Targe- 
teers" make flying targets of cans $19.50. 
Whatever you Want—write: Neer: 
1502 Mohawk, Chicago, Ill. 60610 


65 MANUFACTURING 


30,000 MANUFACTURING paat look- 
D tor work Detroit area. $20.00 MORS 

lants who can do your job. $2.00 
Mies etter explaining our service, Line, 
6112 Rinke, Warren, Michigan 48089. 


66 AGENTS WANTED 


18K GOLD leaf and silver foil letters for 
window-—door signs. Wholesale—Retail. 
Free samples, Metallic Signs, 1217-B New- 
port, Chicago 6f 60657. 


YOUR Own business—Suits $1.50: Geers 
coats 65c; Mackinaws 35c; Shoes 12!5c; 
Ladies' Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnory As- 
x 2109-J Roosevelt Road, Chicago 
B8, Ill. 


EVERY man a prospect; Refundable sales 
kit offer showing line belt buckles, tie 
clasps, money clips, cuff links, lapels. 
identification badges, individualized with 
customer's name and emblems, Cap badges 
for trucking, bus, taxi, police, firemen, also 
postal, letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
Fast. Box 1088-PS, Providence, R. I. 

MAKE $50.00 daily selling air-operated 
vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker, 
Houston, Texas 77006. 


67 SALESMEN —DISTRIBUTORS 
WANTED 


SELL Paint By Number Wall Mural 
Kits. Nationally advertised line demanded 
by 140,000 Hobby, Paint, Dept. Stores, $18 
Billion “Do It Yourself" market. Big par- 
ty plan, door-to-door business, Free busi- 
ness success plan. Giant color catalog, 10c. 
WR a 883-A-22, Tarzana, Califor- 
nia : 6. 


HOUSEHOLD and food products route. 
$25.00 or more daily profit. Larger repeat 
orders. Man, woman, Full, part time. Mc- 
Ness, Freeport 27, Illinois 61032. 

FREE Selling Outfit. Office Supplies, 
Furniture & Equipment. Oseco. 15-PS 
North Jefferson, Ch cago, - Illinois 60606. 

YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine, Desk 6B, 
307 North Michigan, Chicago 60601, 


MAKE extra $25 to $75 spare time! Take 
orders for double air cushion 
Shoes. Amazing comfort. Terrific men's, 
women's line for dress, work, play, High- 
est commissions, Shoes for rA Big 
outflt Free. Write: Bronson, Dept. 653, 
Minneapolis, Minnesota 55408. 


LONG Needed Invention. Man to con- 
tact service stations. Huge profits. Cyclo 
Dahlia, Dept. 118, Denver, 
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SELL Advertising book matches. Write 
us today; we put you in business by return 
mail, handling complete line ad book 
matches in demand by every business 
right in your town! No investment; every- 
thing furnished free! Top commissions 
daily! Superior Match, Dept, P-568, 7530 
S. Greenwood, Chicago, Ill. 60619. 


DO you wish to use or sell & plant food 
that is field proven, shows the greatest 
results at lowest cost? Something different 
in sales and use. Big monthly income or get 
your fertilizer Free. Campbell's Gro-Green, 
Rochelle 254, Illinois. 


EARN Big Commission Ful or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 


used daily by businessmen, Merchandise | 


bonuses for you. Free gifts for customers. 
Build profitable repeat business, Start 
now. Natlonal Press, Dept. 807, North Chi- 


| cago, Ill. 60064 


FREE. 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age, for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-ES, Chicago. 


$1,000.00 A MONTH for making dramatic 
3-second demonstrations of amazing light- 
weight Presto Fire Extinguisher. Chemical 
used by Airforce snuffs out flres instantly. 
Only $4.95. Terrific commissions. Millions 
want it. Free Kit. Merlite, 114 East 32nd,. 
Dept. P-66-A, New York 10016. 


EARN terrific commisslons listing de- 
linquent accounts, No collecting. No invest- 
ment. Write: PS-15, General Finance Co., 
Pickwick Bldg., Kansas City, Mo. 64106. 
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SELL Hertel Bibles—-Part Time. Finest 
reference Bible available. Demonstrator 
and s uppiiea furnished. Excellent commis- 
sions. rite: International Book, Dept. P, 
Box 118. Wichita, Kansas 67201. 


SALESMAN And Wagon Jobbers: P.V.C. 
Electrical Tape 34” X 66’. Highest quality. 
Increased earnings selling factories, etc. 
Cost 35c per roll. Rush $1.00 for sample 
and instructions. Industron Corporation, 
1811-B First Avenue North, Birmingham, 
Alabama 35203. 


68 REMAILING SERVICE 


EUROPE Re-Airmalls, Confidential-Re- 
ceiving/Forwarding $1.00, Pens-Pax. Leib- 
nizstrasse 59, Berlin 12. 


MIAMI remails 25c. Monthly rates, PS 
Mar Box 1268, Coral Gables, Florida 


SOUTH America Registered re-airmails 
$1.00 Confidential. Leon, Box 360, Guaya- 
quil, Ecuador. 


ATLANTA remails 25c. Monthly $3.00. 
Daytona (PS568), Box 8087, Atlanta, Geor- 
gia 30306. 


NEW ORLEANS Confidential letter ser- 


vice. Monthly rates. Single remail 25c. Re- 
liable Service, Box 2303, New Orleans. 
Louisiana 70130. 

RE-MAILS—25c—$3.00 Monthly. Stor- 
age and Safety Boxes. Nationwide Re- 
mails, Other Services, Confidential. Lee, 


Box 256-B, New Britain, Conn. 06052. 
PHILADELPHIA  remails 25c, $3.00 

uon. Valdawn, P.O. Box 16805, Phila., 
a. l| : 


RECEIVING-Forwarding. $3 monthly. 
Hedgpeth, 406-PS, South Second, Alham- 
bra, , Calif. 91802. 


DETROIT Remalls 25c—monthly $3.00. 
George Enn, 21585 Mahon, Southfield, 
Mich. 48075. 


MEXICO, re-airmailing $1.00, commem- 
orative Olympic stamp. Garcia, Puebla 


| 386, Mexico 7, D.F. 


REMAILS 25c. Monthly $3.00, Free de- 
tails, Nationwide Research. 4808 W. Wash- 
ington Blvd., Los Angeles, Calif. 80016. 


69 CONTESTS 


“FIFTY winners," $5,000 cash, in easy 
mathematics contest. Detalls Free. Write: 
Holy Cross Retreat League Contest, 1055 
St, Paul Place, Cincinnati, Ohio 45202. 
Enclose 10c to cover postage ‘and handling. 


meee 


| for Free Book today, 


a ee 


SWEEPSTAKES Contests. How to win. 
Write for free particulars. General Con- 
tests. 1609-19 East Fifth, Duluth, Minne- 
Sota 55812. 


70 AUTHOR'S SERVICE 


PUBLISH your book! Join our successful 
authors: All subjects invited. Send for 
free appraisal and detailed booklet. Carl- 
ton Press, (Dept. PSC), 84 Fifth Avenue, 
New York 10011. 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes, Free booklet PS, Vantage, 
120 West 31, New York. 


72 EDUCATION & 
INSTRUCTION 


B. SC, ENGINEERING. MANAGEMENT 
—Correspondence Course Prospects $1. 
Canadian Institute of Science & Technol- 
ogy, 263 B Adelaide St. W., Toronto. 


LEARN TECHNICAL WRITING — at 
home, High paying prestige careers not re- 
quiring college. Growing demand, all in- 
dustries for tech writers now. Low month- 
ly tuition, Easy to understand. FREE ca- 
reer book, sample lesson. APPROVED FOR 
VETERANS. American Technical Writing 
Schools, Dept. PSC-58, 5512 Hollywood 
Blvd., Hollywood, Calif. 90028. 


MISSOURI Auction School. 
proved, Free catalog. 1330-05 
Kansas City, Mo. 64109. 


EAEN Your Degree In Electronics En- 
gineering. Highly Effective Home Study 
Courses In Electronics Engineering Tech- 


GI Ap- 
Linwood, 


| nology and Electronics Engineering Mathe- 


matics. Free Literature. LOT Institute 
Of Electronics Engineering, P.O. Box 
I Houston, Texas 77036. (Established 
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BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week'' System. Ellis, Box 203, 
Cedar Grove, North Carolina. 


PIANO Tuning quickly learned with home 
study course. Diploma granted. American 
Tuning School, Gilroy, Calif. 95020. 


Dae a SST 


DEVELOP Mind Power, personality, 
memory while asleep! Free deltails, SLRA 
Box 24-SF. Olympia, Washington. 


LEARN Auctioneering., Free Catalog. 
Reisch Auction College, Mason City 3, Ia. 


PEORES Tien E T Pk T E ——— —s— 


USED Courses! Books! List 10e. Smitbs*, 
124 Marlborough, Salem, Mass. 019'10. 


OPERATE Collection Agency “Little 
Gold Mine!” Franklin Credit, Roanoke, 
Virginia 24004. 


USED Courses, Books, Bought, Sold. Cat- 
alog 10c. Bayles, 78D Courtright, Wilkes- 
Barre, Pa. 18702. 

LEARN Civil and criminal investigation 
at home. Earn steady, good pay. State age. 
Institute Applied Science, 1920 Sunnyside, 
Dept. 335, Chicago. Illinois 6064 60640. 


FCC First Class License In six weeks— 
nation's highest success rate—approved 
for Veterans Training. Write Eikins Insti- 
BA 2603A Inwood Road, Dallas, Tex. 


EARN as you pmo. camera repair, Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions, 
Lexts, tools and practice equipment. Free 
information. Write NCRS, Dept. EE, En- 
glewood, Colorado, today. 


COMPLETE Your High School at home 
in spare time with "71-year-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School. 
Dept. X546, Drexel at 58th, Chicago, Illi- 
nois 60637. 


BE A Real Estate Broker. Insure securi- 
ty for yourself and your family. Study at 
home. Prepare for state examination. Write 
Weaver School of 
Real Estate, 3519-R Broadway, Kansas 
City. Mo. 64111. 


OPERATE Restaurant or diner. Free 
booklet reveals profitable plan. Write Res- 
taurant Business School, Dept. FC-58. 
1920 Sunnyside, Chicago, Illinois 60640. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) Lee 


Mountain, Pisgah, Alabama 35765. 


= 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc.. 325 Jackson, Dept. 
2CS 1, Chicago 60605. 


ELECTRONICS DEGREE by corre- 
spondence. School accredited, NHSC. Free 
catalog. Grantham, 1503 N. Western, 
Hollywood, California 90027. 


LEARN to sing beautifully! Free particu- 
lars. Publisher, Box 118-PS, Brooklyn 
11203. 

WRITE Better. 
Andrew Vogel. P. O. 
Monica, Calif. 90405. 


SECOND Chance For High School Drop- 
outs. Get diploma at home in spare time. 
Full credit for previous schooling. No 
classes, GIVEN FREE Booklet on finishing 
High School at home, Government advice 
for drop-outs, aptitude test. Write: Acad- 
emy for Home Study, 425 S. Dearborn, 
Dept. 77-927, Chicago, Illinois 60605. 


WATCH Repairmen urgently needed. 
Learn trade now at home. Free sample 
lesson. Chicago School, Dept. WE, Fox 
River Grove, Illinois 60021. 


GET A British Diploma in Color, Phi- 
losophy, Biochemistry, Radionics, Home- 
opathy, 35 courses, Curricular free, Dept. 
PSM. Braintridge Forest School. "Lodge" 
Braintridge Forest, Balcombe, Sussex, 
England. 


AUCTIONEER Chant Record. Simple, 
Easy to master. $3.00. Record, 23 Public 
Square, Lawrenceburg, Tennessee 38464. 


FREE Bible course. Exciting! CCS, 708 
South Bragg, Monroe, N. C. 28110. 


SUPERIOR Auction School. 
Top Auctioneers, Own and Instruct. 
East Cerrogordo, Decatur, Illinois 62523. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free, Ozment. 
Box 665-35, St. Louis, Missouri 63188. 


TELL With Mouth, Put On Hands, Pray. 
Christian Tracts, 3905 Victoria, Hampton, 
Virginia 23369. 


"ILLUSTRATED Booklet Enlightens be- 
ginner on backing up a Tractor-Trailer. 
$1.25 for details. Trallers, Box 153, Mont- 
rose, New York 10548. Order Now!” 


IMPROVE your mathematics. Take short 
courses in algebra, trigonometry, or cal- 
culus for electronics, college preparation 
or other applications. Home Study and 
AUT Center, Box 7533, Dallas, Texas 


MINISTERIAL Extension Courses, Send 
For Entrance Examination. Soms, 887 West 
Spruce Ave., Ravenna, Ohio 44266. 


COMPUTER Programming Correspond- 
ence Course. Easy, Big Money. Diploma. 
Free Booklet. American Computer Insti- 
tute, Dept. 5-BE, 1324 Dickenson Drive, 
Clearwater, Florida 33518. 


LEARN Gunsmithing! America's Oldest 
Complete Course, V.A. Approval. 2-year 
Curriculum. Degree of Associate In Science, 
Large Shops, Modern Equipment. Compe- 
tent Staff. Recommended by leading arms 
companies. Write: Dean of Students, Trini- 
dad State Junior College, Trinidad, Colo. 


73 CARTOONING, 
SIGN PAINTING 


Personal Instruction. 
Box 5157, Santa 


Nation's 
120 


CARTOONING And Commercial Art. | 


Easy home-study drawing course. Art back- 
ground not necessary. Excellent creative 
money making opportunities part or full 
time, We show you how. 


Dept. 8A-15, 1330 W. 
Angeles, Calif. 90015. 


"HOW To Make Money With Simple 
Cartoons'—Everyone who likes to draw 
should have this book; Free. Send name, 
zip code. Cartoonists’ Exchange, 195 
Pleasant Hill. Ohio 45359. 


CARTOONERAMA Teaches you Cartoon- 
ing in a new 24 lesson course, Free bro- 
chure. CFA, Box 263-5H, Branford. Con- 
necticut 06405. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Tooners. 
Box 30367, Lincoln, Nebraska 68510. 


Olympic Blvd., Los 


| high-pay career or profitable hobby 


Low monthly | 
tuition. Free booklet. Continental Schools, | 


SIGN Painting — Instructions, Brushes, 
Equipment, Free Catalogue. Kaufmann 
Signs, Centertown, Missouri 65023. 


SIGN Painting. Fascinating System. 
Straley, 410-PS, South Western, Spring- 
field, Ohio 45506. 


EARN $9.00 hour making showcards, 
posters, Fast. easy method. Hampton, 
Studio 101-PS, 8 Warren Place, Brooklyn, 
N.Y. 11201. 


74 ART INSTRUCTION 


2 ART Lessons Free. Enjoy glamorous 
study 
at home in spare time, Drawing, Painting. 
Advertising Art, Fashion illustration, TV 
Art, etc, Assignments corrected with over- 
lays by mail, Remarkably low cost. Send 
name, address, zip and age for Free book- 
let. Washington School of Art, Studio 
05-014, Port Washington, N.Y. 11050. 


PAINT pipi artistically. ''Color Mix- 
ing Guide'', $1.00. Art, Box 410, Canoga, 
Calif. 91305. 


76 DETECTIVES 


DETECTIVE Course. Free Information. 
Criminology Institute, Box 202, Geronimo, 
Oklahoma 73543. 


DETECTIVE Course. Free Information. 
Universal Detectives, Box 8180E, Universal 
City. California 91608. 


DETECTIVE Training—for free informa- 
tion write to 1917S North Kenneth Ave., 
Chicago, Illinois 60639. 


77 LOANS BY MAIL 


PAY Bills! Have cash left over. $39.39 
repays $1000 in 36 months. Write for de- 
tails. World Finance Co., Dept. EW-OB02. 
620 Symes Bldg., Denver, Colorado 80202. 


BORROW $1,205 Airmail! Repay $47 for 
36 months, State licensed, Postal Finance, 


Dept. 11-E. 200 Keeline Building, Omaha. 
Nebraska 68102. 


79 BUY IT WHOLESALE 
1000's ITEMS Wholesale. Imports. Load- 


ed With Money Making Opportunities, De- | 


tails, Stamp. Smyre's, 953-PS, Newark, 
New Jersey 07101. | 

WHOLESALE gift catalog. 10c coin. 
Suburban, Box 24203-psm, Cleveland, 
Ohio 44124. 


HEARING Aids, Batteries, Wholesale. 
Catalog 15c. Fiston, Box 144E, New Pres- 
ton, Conn. 06777. 


BARGAINS! Buy Wholesale and Below! 
Name Brands, Appliances, Furniture, 
Sports Equipment. Televisions, Cameras, 
Watches, Jewelry. Thousands More. Huge 
Discounts to $1,000.00 on New Automobiles. 
All Makes. Free Details. Write Today; 
Worldwide Bargainhunters, Box  "30-B, 


| Holland, Michigan. 


500,000 BARGAINS below wholesale. 
Buy name brand merchandise 10c on dol- 
lar, Closeouts, Surplus, Imports. Dropship 
merchandise. Save $1.400, new automo- 
biles. Free details, International Buyers, 
Box 4633-PS, Colorado Springs, Colo- 
rado 80909. 


NEW 6-color super deluxe catalog, auto- 
mobile catalog and others. Housewares, 
clothing. furs, shoes, appliances. furni- 
ture, dinnerware, cookware, radios, tele- 
visions, stereos, cameras, projectors, re- 
corders, musical instruments, organs, 
typewriters. books, vitamins, shavers, 
Wigs, binoculars, luggage, sporting goods, 
pool tables, power tools, boats, mctors, 
bicycles, watches, diamonds, jewelry. Huge 
discounts, thousands name-brand rod- 
ucts. For free special list, write: Selbyco- 
6, Decatur, Illinois 62522. 


ELECTRIC Guitars, amplifiers, whole- 
sale. Free Catalog. Carvin, PSW, Covina, 
California 31722. 


POCKET-LITE, Lifetime Guarantee, 
$2.00; Hidden Car Key Tie Clasp, $2.00. 
P.O. Box 72, Wyckoff Station, Brooklyn, 
N.Y. 112377. 


300, 000 BARGAINS! Closeouts, Imports, 
Surplus, Dropship, Automobiles! Free de- 
tails! United Wholesalers, 1265-PS Broad- 
Way, New York, N.Y. 10001. 


| Profits Guaranteed. Send 
| 1431 S.W. Park Avenue, Portland, Oregon 


80 ADVERTISING 


AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers, 
magazines 25c. Chicago Advertising Agen- 
cy, 28 E. Jackson, Chicago 60804. 


81 BUSINESS SERVICES, 
INFORMATION 
MAILING LISTS 


SAVE $4.00, PLUS TIME, PLUS EF- 
FORT. We will have 100 companies mail 
you their offers, It would take 100 post 
cards, plus time to find their ads, plus 
time to write to them. We do this for you 
and send list of companies you will hear 


| from. Send $1.00 (you save $4.00) to: Sav- 


time Company, P.O. Box 228, B'klyn, N.Y. 
11209, Dept. PS. Unconditional Money 
Back Guarantee. 


MONEYMAXKING Information For Men. 
$1.00. Barr-W, 


97201. 
83 


RUBBER STAMPS & - 
OFFICE SUPPLIES 
RUBBER Stamps Made. Free Literature. 


Simmons, 918-PS Minnesota, Knoxville, 
Tenn. 37921. 


ADDRESS stamp $1.50. Signature $3.50. 
Free catalog. Jackson's, P.O. Box 443-B, 
Franklin Park, Ill. 60131. 


SIGNATURE Stamp $2.80. Free Illus- 
trated Catalog. Carrol's, Avoca. Ark. 72711. 


84 PRINTING, 
MULTIGRAPHING, ETC. 
TOP Printing Bargains! Neeann's, Route 
1, Box 57, Dayton, Washington 99328. 


NEWSPAPERS, Newsletters, Catalogs. 
Immediate service on camera-ready copy. 
Samples, prices, 25c. Tribco, Box 65, Liv- 


ingston, New Jersey 07039. 
1,000 GUMMED Address Labels .. . $1.00, 
| 1,000 Shipping Labels . . , $3.95. Walt's, 


Box 966, South Bend, Indiana 46624, 


RAISED Letters—Business Cards, Sta- 
tionery, etc, Samples, Bargain Price list 
free. Pioneer, PS-5, Island Park, N. Y. 


11558. 
THERMOGRAPHED business cards 
$3.49-1,000. Free samples. Gables, 405G 


Clifton, Glenshaw, Pa. 15116. 


BUSINESS Cards—1, 000-: -$4.10 postpaid. 
Sherrer Printing, 68-A Joost, San Francis- 
co ; 


1,000 GUMMED Address Labels—$1.00. 
Eastcoast, 257 East Third, New York, New 
York 10009. 


OFFST Printing. Prompt service. 
Mimeo Press, 835 Falls, Rocky Mount, 


N.C. 27801. 


DE LUXE Business Cards. Write for 
Samples. Scott Company, 603 Sixth, Lin- 
coln, Illinois 62656. 


500 ADDRESS labels, 
printer $1.30, Samples. Charon, 1404 
Comstock, Los Angeles, California 90024. 


''MIMEOGRAPHING Service. Lowest 
prices; Highest quality. Stamp brings sam- 
ples, rices, Frank Dubiel, 1253 South 
Main, F all River, | Massachusetts 02724." 


AMAZING Business Printing values 
Samples, Print Shop, Box 576P, Green- 
ville, R. I. 028 28. 


THERMOGRAPHED Business Cards, 
1,000—$4.25. Marchione, Dept. PS5, Box 
189, Smithtown, New York 11787. 


FREE Literature! 1000 Address Labels 
$1.00, 1,000 Business Cards $4.95. Printing, 
Rubber Stamps. Jordan's 552 West O'Con- 
nor, Lin Lima, Ohio 45801. 


STOCK Line Cuts, Halftones. Top Art. 
Low Prices. Capital Enterprises, Dept. 
at P.O. Box 1914, Washington, D.C. 
0013. 


85 


including 3 line 


PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING Outfits, type, supplies. Send 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8, Meriden, Connect- 
icut 06450. 
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RUBBER Stamp presses, hydraulic oper- 
ated, vx aby cu heated. Size 5" x 8" x 
12”, 10" X 15", Starting outfits. supplies. 
Printing Presses. Order presses, supplied, 
shipped day received. 1966-67 catalog, low 
supply p! prices, Cutom Manufacturing, 406 

Im, Springfieid 2, Missouri. 


PRINTING Presses, Type, Supplies, 
Lists 5c. Turnbaugh Service, Mechanics- 
burg, Pa. 

WHOLESALE presses. 36c stamps. Mau- 
Tice Bower, Route 3, Floyd, Va. 24091. 


RUBBER Stamp Outfits, Supplies. Kie- 
wiet, 2025 Barney Road, Kalamazoo, Mich- 


igan 49007 


RUBBER Stamp manufacturers sup- 
pues, Starting outfits, presses, Low prices, 

ast service, Catalog. Jackson Supply, Box 
443HB, Franklin Park, Illinois 60131. 


TYPE And supplies for rubber stamp 
makers. New wholesale price list No. 4 free. 
Star Stamp Supply, 732 Federal, Chicago, 
Illinois 60605. 


MAKE your own self-moulding rubber 
stamps and printing cuts. Plexirubber, Ar- 
gvle 2, Wisconsin. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold, Jewelry, Gold 


Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 6 E, Monroe, Dept. 457, Chi- 
cago 60603. 


CASH Immediately For Old Gold, Jew- 
elry. Gold Teeth, Watches, Diamonds, Sil- 
Platinum, Mercury, Spectacles. 
Free information. Rose Industries, 29-Y 
East Madison, Chicago 2. 


89 WATCHES, CLOCKS— SALES 
& SERVICE - 


WATCH and clock repairing books. Free 
Catalog. North American Box T7-BS, Fox 
River Grove, Illinois 60021. 

USED Wrist. Pocket Watches—$3.00 up. 
Free list. Southern Watches, 5-PS, South 
Wabash, Chicago 60603. 


BEAUTIFUL Watches. 


388 Carlton Ave., Brooklyn, N.Y. 11238. 


—— AE 


WHOLESALE WATCH REPAIRS** Send | 


any Watch with $4.95 check or M.O. for 
complete guaranteed watch repair. Latest 
scientific methods used. Over 100,000 satis- 
fied customers. Natlon Wide, Box 1493, 
Denver, Colorado 80202. 


o GIFTS 


GIFT Catalog Free. Village House, 1057 
South Broadway, Lexington, Ky. 40504. 


o 


91 FOR THE HOME 


SAVE $90.00 Yearly! Worlds Most Used 
Hairtrimmer $2.00. El Longs. 1212 First 
Avenue, Eau Claire, Wis. 54701. “Request 
Free Blades!'' 


FREE Catalog. Useful Items for Home 
and Automobile. Bowden Enterprises, Dept. 
PS5. Watkinsville, Georgia 30677. 


Also, exterminate CUN. and household 
pests. No special tools needed. New book- 
let; directions, photos. Order today. only 
$2.00, Available only at King Enterprises, 
Box 5392, Dallas, Texas 75222. 


92 MODELS — SHIPS, 
PLANES, ROCKETS 
FIRST issue: illustrated catalogue— 


$1.00, refundable. Collector's grade ship 
models, kits. Ships in bottles. Old ship's 
lights, wheels, binnacles. The Privateer, 
P.O. Box 51526, New Orleans, La. 70150. 


MACH-X Rocket shoots 600 ft, $3.00 
E. & M. Silva, P.O. Box 225, Flint, Michi- 
gan 48501. 
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ROCKETS !! Kits, single-multistage. 2000 
feet altitude — Powerful motors — Tubes 
Cones — Parachutes — Launchers. 
Giant Illustrated Catalog — rocket data 
— diagrams — 25c. Rush Delivery. Cen- 
turi Aerospace, Box 1988a, Phoenix, Ari- 


| zona 85001. 


SHIP Models, Kits, fittings, plans, books, 
tools. engines, motors. Big illustrated cata- 
log 50c. Mass. residents add 3% tax. James 
Bliss & Co., Dept. PS, Route 128, Dedham, 
Massachusetts 02026. 


SHIP and Yacht model fittings: Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service, Estes 
Industrles, Penrose 3, Colorado 81240. 


SHIP models catalog 25c. o lentiie, 
Inc., 100 Monroe, Newark, N.J. 0710 


SUPER. kits! 823 part 1907 Racing Car! 
315 foot Battleshi Brochures 10c. Sin- 
clair' s, Box Box 40'i8-PS, Rochester, N.Y. 14610. 


SHIP Model Kits—Schooner America, 
Frigate Essex, etc. Fittings, Plans, Books. 
40 Page Catalog 40c. Model Shipways, 
Folio | P, P, Bogota, New Jersey 07603. 


TRAINS! 25c brings 48 pages bargains. 
Lionel, Gilbert, HO, all gauges, acces- 
sories, parts. Slot racers, planes, boats. 
Hobby Surplus. Box 11065, New Britain, 
Connecticut 06050. 


UFO'S! 6 ft. Hot Air Balloons—Two 
$1.00; Six $2.00. Aztec, Bondville 18, Ver- 
mont, 05340. 


WIN $100.00 cash! Moc*l Car Contest! 
Information included inside giant illus- 
trated 180 page catalog—over 4,950 cars, 
slot racers, supplies you can order-by-mall. 
Send 50c. Auto World, 701PS N. Keyser, 
Scranton, Pa. 18508. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Train Bargains Bulletin 10c. 
Catalog 25c. Old Trains Bought, Sold, Re- 
paired. Mack Brothers, 2041 Chicago Ave., 
Chicago 60622. 


Ph FOR INVENTORS 


IF your invention is adaptable to pro- 
moting we will RA or selling on 
cash or royalty. Free booklet outlines roy- 
alty rates, requirements, Kessler Corpora- 
tion, C-75-FI, Fremont, Ohio. 


PATENT SEARCH SERVICE $15.00! 
For Lawyers, Companies, Inventors, ''Con- 
fidential report’’ including copies of re- 
lated United States patents rusned ''Certi- 
fied Alrmail'"' Free! “Patent Search In- 
formation."'' Write: Congress Patent 
Search Company, 911-A Warner Building, 
Washington, D. C. 20004. 

INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched, 
developed for commercial appeal and cash 
/royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
gineering; United States Patent Office 
former Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service, Member: United 
States Chamber Commerce. Free ''Inven- 
tion Record” and "Recommended Protec- 
tion Procedure." Airmailed! Write: Ray- 
mond Lee, Invention Developer, 230-V 
Park Avenue, New York City 10017. 


PATENT Searches, including coples of 
related U.S. Patents, $6.00, Inventors, at- 
torneys, manufacturers use my ''World- 
wide” Airmail service! "Invention Record'' 
form and “Information Every Inventor 
Needs," sent free! Miss Hayward, 1029F 
Vermont Ave., Washington 5, D.C. 


U.S. Patent Office Searches, 234 Broad- 
way, Room 3615, New York. Free Inven- 
tion Certificates. 


FATENT Searches complete and 
thorough. Related copies Air Mailed with 
maximum speed. $6.00. Free ‘‘Protection 
Forms" and "Patent Information." Write 
American Patent Search Company. Dept. 
2 D 14th St.. N.W., Washington, D.C, 


PATENT Searches, professional patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all flelds of 
inventions. Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for Maximum patent 
protection and greatest commercial value. 
Inventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates” and further interesting, 
Valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


PROFESSIONAL Patent Searches, $6. 00, 
including official U.S. Patent Office copies 
of related U.S. Patents! Prompt. depend- 
able service. Certified, Alrmailed! For free 
"Invention Record Folio” and "Important 
Patent Information Every Inventor Shouid 
Have," Write: United States Inventors 
Service Company, 501X LASER UR St. 
N.W., Washington, D.C. 20004 


PATENT Application Financing, Free 
Patent Search Plan. Global Patent Divi- 
sion, 2420 77th, Oakland, Calif. 94605. 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6.00. Quality searches expertly 

administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
"Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 


711-14th, N.W., Washington 5, D.C. 


i RS — Manufacturers — Pro- 
moters, Exhibit in scheduled inventors 
shows, For details contact: Inventors 
League, Inc., Freeport, Pa. 16229. 


OVER 300 Ideas for needed inventions. 
Send $1. to Lon Zürex E . O. Box 2014, 
Anaheim, (Gali 92804. 


HOW to get new ideas for inventions. 
Use simple systematic formula. Send $1. 
to: Lon Hurley, P.O. Box 2014, Anaheim, 
Calif. 92804. 


IMMEDIATE cash, for Patent Applica- 
tions, free Patent Searches. Write for de- 
E Universal Patents, 184-B, Marion, 

0. 


REGISTERED Professional Patent Con- 
sult Engineers, service for Inventors— 
Manufacturers and Attorneys, Inventors 
Service Bureau Organization, 6635 Delmar, 
M Louis, Missouri 63130. Established 


95 INVENTIONS WANTED 


INVENTORS: If you have an invention 
for sale, patented or unpatented, write 
for free brochure outlining manufacturers 
requirements, royalty rates. Kessler Cor- 
poration, C-75-IW, Fremont, Ohio. 


MANUFACTURERS NEED NEW ITEMS! 
B. F. Goodrich, Black & Decker, South 
Bend Tackle and other million dollar cor- 
porations have authorized us to locate 
new products. For detalls regarding de- 
velopment, sale, licensing of your patent- 
ed/unpatented invention. write: Raymond 
Lee rganization, 230-W Park Avenue, 
New York City 10017. 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information I on itute of American 
Inventors, Dept. 635-F Street, N.W., 
Washington, D.C. pn 


INVENTIONS  Promoted—For  Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Inventlon 
Engineer, Woolworth Building. New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure." Washington 
Inventors Service, 422-G, Washington 
Building, District of Columbia, 5. 


INVENTIONS wanted. Patented; unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F 77th, Oak- 
land 5, Calif. 


INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers. Financial assistance avail- 
able, Write Dept. 30, United States Inven- 
tion Brokerage. 78 Wall Street, New York, 
N.Y. 10005. 


INVENTORS! Don't sell your invention, 
patented or unpatented. until you re.eive 
our one, Eagle Development Company, 
Dept. S, 79 Wall Street, New York 5. N.Y. 


INVENTORS! We will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest out- 
right cash sale or royalties. Financial as- 
sistance available. 10 years proven perfor- 
mance. For Free information write Dept. 
54, Wall Street Invention Drokerage, 79 
Wall Street, New York, N.Y. 10005. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented, Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17, Gilbert Adams, 
Invention Broker. 80 Wall St., New York. 

"NEW PRODUCTS AND 
INVENTIONS WANTED” 


partment. 
WE either sell your invention or pay 
bonus. Write for details Universal 
Inventions, 298-G, Marion, Ohio. 


98 WEARING APPAREL 


WIGS. Masks, Nu s! Listing, 25c. 
aoe s, Box 85111-Y, Los Angeles, Calif, 


3 


99 FOR SALE MISC. 


SAF-T-ARM, Amazing ladder stabilizer. 
Information: Fracon Company. Inc., 690 
Wellesley St., Weston, Mass. 02193. 


100 WANTED TO BUY 
QUICESILVER, platinum, silver, gold. 
Ores analyzed, Mercury Terminal, Nor- 


wood, Massachusetts 02062. 


STAMP Collections, accumulations, Ea- 
gle Stamp Co., 2221 Romine, Pittsburgh, 
Penna. 15226. 


101 EMBLEMS & BRASSARDS 


NAZI! Relics oa flags with Illus- 
trated-List, $3.00. . W. 52-8, Box 2063, 
St. Louis, Mo. $3198. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


BUILD transistorized metal detector for 
under $20.00. Complete plans $3.00. Ants- 
co, 1645 S. Bascom Ave., Campbell, Cali- 
fornia 95008. 


FIND buried treasure with new revolu- 
tionary analytical metal detector, Features 
pua button tuning, automatic tuning. 

udspeaker, negligible ground pickup. 

reatest range. Free catalog. Gardiner 

Electronics, Dept. 1, 4729 N. "th Ave., 
Phoenix, Ariz. 85013. 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold, silver, 
relics with world famous Detectron Metal 
Detectors, Pree booklet. Terms available. 
“ig d immediate, Detectron, Dept, PS- 

, P.O. Box 243, San Gabriel, Cal, 91778. 


GOLDAK Treasure Locators—New For 
'68! A Hobby You'll Enjoy For Fun and 
Profit. Find Coins, Gold, Silver, Goldak, 
ept. PSC, 1101A Airway, Glendale, Cali- 
fornia 91201. 


TREASURE Hunters, Prospectors. 
"Ouality-Engineered  Mineral-Metal  De- 
tectors Available." Detect Gold. Silver. 
Coins, Jewelry. Fully Guaranteed. Terms 
From $69.50. Free Catalogue. White's Elec- 
Room 361, Sweet Home, Oregon 


o 


covery Booklet. Fisher Research, Dept. PS- 
7. Palo Alto. California 94302. 


POWERFUL Metrotech Locators Detect 
Gold, Silver, Coins, Relics, Moneyback 
Terms, Free Information. Un- 
derground ‘Explorations, Dept. D, Box 793, 
Menlo Park, California 94025. 


URECON metal finder, 8" head, transis- 
Ltorized. $37.50, delivered, URPA Corp., 
6304 Beechwood, Sarasota, Fla. 33581. 


"TREASURES from the past can be 
yours with a new Relco detector. Locates 
buried gold, silver, coins, historical relics. 
Invisible electronic beam penetrates earth 
to seek out treasures hidden from the 
eyes of man for centuries. More sensitivity, 
extra penetrating power. Weighs 3 pounds. 
Fully transistorlzed. Powered by inexpen- 
sive battery, Immediate delivery. Write for 
free catalog and ''Treasure Hunter's Fact- 
Book" written especially for beginners. 
Relco, Dept. C-41, Box 10839, Houston, 
Texas 77018. 


“METAL Locators- Accessories. Write: 


Detectors, Inc., Box 101-B, Springfield, 
Va. 22150." — 
TREASURE, Gold, Silver Relics. New 


1968 detectors now available. Free infor- 
mation. Rayscope, Box "15, North Holly- 
wood. California 91603. 


103 OF INTEREST TO 
WOMEN 


$100.00 WEEKLY Possible! Home ad- 
dressing for companies! List of 60 firms 
wanting addressers. Rush $2.00. Smith's. 
Box 2469-PS1, , Newark, New Jersey 07114. 


J NEWSPAPER > Clippings Urgently Need- 
ed. Highest prices paid. Send stamped, ad- 
dressed envelope, free details, Brewster, 
Box 1348- NCWE, € Clearwater. er. Fla. 33517. 


J EARN Up To $2.10 Hour! Assemble Our 
Products, Supplies Furnished! United, Box 
55392-EJ, Indianapolis. Indiana 46205. 


——_————— M BL ——————— — 


EARN Up To $2.00 Hour Lacing Baby 


Moks. Cuties, Warsaw 15, Indiana 46580. 
Before 


"PROPHET Elijah Coming 
Christ" Wonderful Book Free. 58 Megiddo 
Mission, Rochester 19, New York. 

WANT to Make Money Selling Exciting 
New Products. Send name for free 5 Month 
Subscription. Opportunity Magazine, Dept. 
18-EO. 850 N. Dearborn, Chicago. 


HOW to Make Money Writing Short 


Paragraphs. Information Free. Barrett, 
Depi C-86-D3, 6212 N. Clark, Chicago 


$100.00 WEEKLY Possible Home Typing. 
Guaranteed Moneymaking Instructions, 
$1.00. uH 's Opportunities, Box 730-B 
Holland, Michigan 49423. 


HOMEWOREERS! $2.00 Hour Possible 
Sewing Babywear, Aprons. Kutlekay, P. O. 
Box 8194 PS, Fort Worth, Texas 76107. 


$15.00 THOUSAND, Home Addressing! 
Longhand, Typewriter. Information, send 
stamped self-addressed envelope, Brewster, 
Box 1348-YT. Clearwater, Florida 33517. 


^. STOP His Snoring! Simple instructions. 
Nothing else needed. Send 25c. Sleepers, 
Box 237, Harrison, N.J. 07028. 


HOME typing. Immediate earnings. $50- 
$100 weekly spare time. Instructions and 
employers' list, $1.00. Satisfaction guaran- 
teed. Summithouse, Box 1762A, N.Y. 10017. 


LEISURE Time Moneymaking. Interest- 
ing Added Income—Method. $1.00. Barr- 
W. 1431 S. W. Park Avenue, Portland, Ore- 
gon 97201. 


— EAEEL 


$500 MONTHLY Possible—clipping news 
at home, No experience needed. Free in- 


formation. Send stamp. American, Hox 


11056, Kansas City, Kansas 6t 66111. 


J| HOME Typing. $100 weekly. F Free liter- 
ature. Pacific Imports. Box 2801, San 
Francisco, California 94126. 


104 RESORTS & TRAVEL 


"UNUSUAL Vacations! Information 50c. 
Box 5012. Sante Fe, New Mexico 87501. 


105 MISCELLANEOUS 


WINEMAKING ... Grape, Elderberry, 
Dandelion, Frozen Juices, etc. Brewmas- 
ters' Secrets Revealed! Powerful Methods! 
Instructions, Recipes, and Supplies Cata- 
log. $1.00. Continental, Box 11071-EE, In- 
dianapolis, Indiana 4 46201. 


WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208, 
Minneapolis, Minn. 55412. 


WE purchase certain pieces of your un- 
wanted mail. Details 25c. Edith, Box 595. 
Sedona, Ariz. 86336. 


CRAZY Horse best system ever sold. 
Don't gamble. Invest. Others win why 
not you? King-5, 411 Clifford, Corpus 
Christi, Texas 78404. 


WINEMAKERS—Free Catalog and Rec- 
ipes. Kraus, Box 451-N, Nevada, Mo. 64772. 


KILLS Mosquitoes, Crop Destroyers, 
Electronically. Free Information. US In- 
sect Control, Box S-374, Royal Oak, Michi- 
gan 48067. 


HYDROMETERS for winemaking. Free 
recipe and price list. poe Products, 
P.O. Box 382, Coos Bay, Oregon 51420. 


RECEIVE Magazines — Samples — Cat- 
alogs & Offers—Get Listed 30c. Norman 
Rorick, Pleasant Plain, Ohio 45162. 


HAWAIIAN Perfumes. 7 different sa- 
chet samples. Postpaid $1.00. Powell Dis- 
tributors, Box 8131, Honolulu. Ha. 96815. 


GENUINE Spanish wineskins of leather 
and goatskin. Catalogue airmailed free. 
gani Apartado 8, Villava, Navarra, 
pain, 


QUART Oregon Hops with 101 recipes— 
Wine-making. Hopbreads, Catalogue $1. 
Nichols Hops, Pacific North, Albany. Ore- 
gon 97321. 


PSYCHEDELIC LIGHT-—unique fixture 
projects dancing changing colors and pat- 
terns, complete 360^ room coverage, wall 
or corner display (buib replaceable) . 
$6.99 postpaid. From: Celestial Light. ‘Box 
2285, GPO, New York, New York 10001. 
For literature send stamped, self-ad- 
dressed envelope. 


106 PERSONAL 


NEW False Dental Plate low as $26.95. 
24 Hour Service. No impresslon. Light- 


| weight DuPont Beauty Pink Plastic. Satis- 


faction or money back. Our 20th year. Free 
details. shipping box. West, Dept. B-206, 
3816 W. Lawrence, Chicago, Illinois 60625. 


IMMEDIATE Openings for overseas work 
Men and Women needed worldwide in all 
trades, also student summer jobs, High 
jay, free travel. family housing, choice 
ocations, Details free. Write: World Jobs, 
Box 1026-P, Providence, R.I. 02901. 


MUSIC lovers, continuous, uninterrupt- 
ed background music from your FM radio, 
using new inexpensive adaptor. Free liter- 
ature. Electronics. 11500-R, NW "th Ave.. 
Miami, Florida 33168. 


INVESTIGATORS, free brochure, latest 
subminiature electronic surveillance equip- 
ment. Ace Electronics, 11500-F, NW "th 
Ave., Miami, Florida 33168. 


RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel, Write Hand 
Lock Products, Preston 2, Ontario, Canada. 


— mm e a: 


LOSING Hair? Balding? Dandrufi? Free 
copyrighted booklet. Dr. Shiffer Labora- 
rd 533 Euclid-Arcade, Cleveland, Ohio 


OVERSEAS Jobs—-Europe, South Ameri- 
ca. Far East, etc. 2,000 openings in all 
trades. Construction, Office Work. ap 
Engineers, etc. $400 to $2,500 month. 
pense paid. Free information, write Over- 


seas Jobs, International Airport. Box 
| 536-P, Miami, Florida 33148. 
RAISE Money, consolidate bills. Free 


amazing details, Write: Interstate, 28 E. 
Jackson, Suite 1204-PS, Chicago 60604. 


“NEW Hope For Your Hair.™ 190 Pages 
hair alds, including dermatologist's bald- 
ness treatment--$1.00. Collins, 60151-B, 
Oklahoma City 73106. 


SURVEILLANCE Equipment. New High 
performance models. Free details: Security 
Electronics-PS, 15 East 43rd Street, New 
York City 10017. 


BIRTH Certificates, Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-85, 
Washington, D.C. 20044. 


FAMILY Dreambook. A-To-Z fortune 
telling. Analyze handwriting 50c. Nation- 
al. Box 1531, St. Petersburg, Fla. 33731. 


LOOSE Dentures? Sore Gums? Dis- 
tressed? Write: Marshall, 1221-PS, Dania, 
Florida 33 33004. 


BILL P Problems? Poor credit no ) trouble. 
Not a loan company. Send for free applica- 
tion, Nationwide Acceptance, Dept. PS, 
717 South Park St.. Reno, Nevada 89502 
or 307 Pocasset Ave., Providence, Rhode 
Island 02909. 
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CUT ANY MATERIAL with 
Naval Super-HACK Blades // 


$9 and '4" $16 ppd. 


id Rip thru hardest metal (a file) in less than 2 minutes. 
tat even curves or notches in materials formerly considered 


KANSAS CITY, MO. 64105 


Secret 
Tear Gas 
Ornament 


looks like a 
tiny key chain 
gimmick. 
made for Brit- 
ish Secret 
Service, blasts 
a wide spread 
38 cal. charge 
TE of the new 
Sea ee | — M da mA TM 
ap 413 — Choice Tear 
stun gas)—a real professional, safe, completely secret 
device that stops an aggressor in his tracks, renders him 
utterly helpless instantly but is harmless (he recovers in 
an hour). Precision machined from steel and brass, will 
not fire accidentally. requires no license or permit. Com- 
plete with 2 38-cal. shells, one talcum powder practice 
shell. Wé pay all shipping costs anywhere in USA, $16,50 
—3 for $12 ea. (total $36.00). 6 for $10 ea. (total $60) 


MEREDITH, DNANSAS CITY, MO. 64105 " 


U.S. SKI-TROOPER'S HAND TOOL 
Does 4 Jobs 

One of the most practical tools you can own or 
give as a gift! Ideal for hobbyists, mechanics, do- 
it-yourself repairmen, fishermen, boating enthu- 
siasts, etc. No looking for 4 tools that could be 
misplaced, Everything on this beautifully chrome 
plated “handyman.” 4" diamalloy adjustable 
wrench, 6” slip joint wire cutters, pliers and 
screwdriver combined, White gift boxed. Only 
$5.65 ea., 3 for $14.50, 6 for $24.00 ppd. 


MEREDITH, KRT tO Wo" ATS" 


^?" Naval Carbide 
Drill Bits for 
glass, steel, etc. in 
diam. 1/16" and 'a" for 


$50 $ 
REWARD Ș 


for Any Spider, | 
Bug, Insect that 
Bugmaster Electric 
Units fail to kill. Here 
is your automatic, odor- 
less electrical way to rid 
apartment, home, office 
or plant of disease carry- 
ing bugs, roaches, fleas, 
bedbugs, ants, moths, 
silverfish. 


$70 AIR-GUN 
only $29.95 


| Complete with chisel) © 
this 3 Ib. Air-Gun = 


other uses $9 ppd. 


write for details. 


Model H—6,000 cubic feet 
Model G—12,000 cubic feet 
| Pkg. Chlorophyll Odor Kill 

When Ordering refill crystals DAS please add 


MEREDITH, ^s 


. 31 
CITY, 


à 


. while they last, a $70 value. Three 
| extra uitachrents for exhaust pipe cutting and 


[ — ni 


KILL BUGS IND 


THE INSTITUTIONAL WAY 
Model H—$9.95 plus 75e p&h 
Xtra Crystals for H-75¢ per box 
Model G—$15.95 plus $1 p&h 
Xtra Crystals for G—$1.5 


per box 
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wA dies AU 


OORS 


t = i -g 
` » 


Crystals 754 
Mo pete. & fats. 

O West 9th St., 
MO. 64105 


MEREDITH, KANSAS itv, Mo: tos 


Eo» NAVAL JELLY ' 


is an extremely active new clean- 
er that removes rust by chemical 
combination . . . sticks to verti- 
cals and overheads. Brush it on, 
hose it off. 

Use on pipes, fences, tools, tanks, 
all machinery. Eliminates sandblasting, scraping, etc. 
Easy and quick. 


40+ @ .65/Ib. $26 4it @ 2.00/Ib. $8.00 | 


10% € 1.50/Ib. $15 #4 ppd.—other units FOB KC 


Naval Formula X-300 Closeout Prices of this half-strength blue material 


D 7 a shield of unbreakable glass. 


| MEREDITH SEPARATOR CO. Dept. PS-5, 310 West oth St, Kansas City, Mo.64105 | 


LIQUID PLASTIC 


Polyurethane that applies like paint forms a 
oN so tough it won't crack, chip or peel. Cuts 
| sue painting costs . . . covers and protects like 


WATERPROOF in 30 MINUTES 


skin Adheres to practically anything, stops leaks. Ideal for 


concrete, aluminum, wood, masonry, canvas, any metal. 
Clear—any major color. Just specify. $5.95 per qt., 


$18.50 per gal. We pay all shipping costs. Order NAVAL 5. 


MEREDITH SEPARATOR CO., Dept. PS-5, 310 West 9th St., Kansas City, Mo. 64105 


Ship as fóllows: Satisfaction Guaranteed: 


O Carbide Drills (specify diameter) 


O Super-Hack OD 103 06 0O 24 0 100 Bugmasters as checked above O Tear Gas Ornaments O 103 O86 O Alr Guns O Air Gun | 
| Extras O Naval Jelly as checked above OD Naval 5 O Qt. O Gal. Ski Trooper Tools D 1 D 3 [ 6 
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238 | POPULAR SCIENCE 


Announcing the Cadet 60 
riding mower— built as only 
International Harvester could build it! 


Look beyond its sleek styling and you'llsee — you would expect. But that's what you 
that this is one of the toughest riding would expect from International Harvester. 
mowers ever built. And over the years, as the Cadet 60 

The Cadet 60 has a heavy, full-length keeps on going—that tough fiberglass body 
channel steel frame to carry the 32-inch will hide its age beautifully. Your dealer is 
mower, the 6-hp engine, and you, for years in the Yellow Pages under “Lawn Mowers” 
longer than most others. The entire ma- or "Tractors." Call him today and ask for 
chine is a little heavier, a little tougher than a demonstration. 


INTERNATIONAL HARVESTER COMPANY 


International is a registered trademark of International Harvester Company, Chicago 60611, 
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We'd like to put in a plug for Budweiser, the only beer 
in America that's Beechwood Aged. That won't a 
make the fish bite better, but it sure makes | Wu. 9. j | ar ED L "sci 
a difference in the beer you take along. ud da P. EE S f — w Ni ^ NOU Ne 
Incidentally, if you'd like to get your hooks on VL xw ii é | à = © -—— 
this Budweiser “Growler” lure (catches fish - 
_.. opens bottles and cans). send 51 and your. 
name, address, and zip code to: Fishing $poo 
Dept. PM, Box 359, St. Louis. Mo. 63166. Offer 
void in states where prohibited by law. 


= 


